AO-A042  313  CONSTRUCTION  ENGINEERING  RESEARCH  LAB  (ARMY)  CHAMPAI— ETC  F/G  13/11 

investigation  of  plastic  pipe  for  use  by  the  corps  of  ENGINEERS--ETC(U) 

JUL  77  A SMITH 


construction 

engineering 

research 

laboratory 


€ 


TECHNICAL  REPORT  M-219 
July  1977 
Field  Jointing  of  Plastic  Pipe 


The  contents  of  this  report  are  not  to  be  used  h)r  advertising,  publication,  or 
promotional  purposes.  Citation  of  trade  names  does  not  constitute  an 
official  indorsement  or  approval  of  the  use  of  such  commercial  products 
The  findings  of  this  report  are  not  to  be  construed  as  an  official  Department 
of  the  Army  position,  unless  so  designated  by  other  authorized  documents. 


DESTROY  THIS  REPORT  WHEN  IT  IS  NO  LONGER  NEEDED 
DO  NOT  RETURN  IT  TO  THE  ORIGIN  A TOR 


itCURITY  CL  A5S1HCATI0N  OF  THIS  PAGE  CHTien  D«m  F.ntrr^d) 


REPORT  DOCUMENTATION  PAGE 


/ ' ' REPORT  number 

' CERL-TR-M^^' 

~ 4.  title  fand  Subtltto) 


3 A pc  READ  INSTRUCTIONS 

BEFORE  COMPLETING  FORM 

2.  GOVT  ACCESSION  NO.  3 RECIPI  EN  T*S  C AT  ALOC  NUMBER 


5.  TYPE.OF  REPORT  & PERIOD  COVERED 


4NVESTIGATI0N  OF  PLASTIC  PIPE  FOR  USE  BY  THE  FINAL  tJL■^  ^ 

j:0RPS  OF  ENGINEERS.  -1  — ^ 


17.  AUTHORfaJ 


ERFORMING  ORG.  REPORT  NUMBER 


8.  CONTRACT  OR  GRANT  NUMBER(ft) 


Alvin  Smith 


9.  PERFORMING  ORGANIZATION  NAME  AND  ADDRESS  '0  PROGRAM  ELEMENT.  PROJECT,  T ASK 

AREA  a WORK  UNIT  NUMBERS 

CONSTRUCTION  ENGINEERING  RESEARCH  LABORATORY 

P.O.  Box  4005  X ,/  4A762731AT4lJ-T7-QQa. 

Champaign,  IL  61820 J > >*] /]  H ) 

II  CONTROLLING  OFFICE  N AME  AND  ADDRESS  12-  BEPQRI  OAJE  ' 

Julu  P77  ) 

^ 13.  number  OF  PAGES 

7 2^4TfT^j 

14  MONITORING  AGENCY  NAME  » ADDRESSCI^  d/(/efen(  Irom  Conlrotllnt'OmerT^  'IS  WCUTUTY  CLASS,  (ol  Ihit  rsportj 

Unclassified 

15a.  DECLASSIFICATION  DOWNGRADING 
SCHEDULE 


16.  DISTRIBUTION  STATEMENT  (ot  this  ReporlJ 


Approved  for  public  release;  distribution  unlimited. 


V \ 


/ I 


I 17.  distribution  STATEMENT  (o(  (ho  abstract  entered  in  Block  20,  it  differ''nt  from  Report) 


18.  supplementary  NOTES 

Copies  are  obtainable  from  National  Technical  Information  Service 

Springfield,  VA  22151 


FTs.  KEY  WORDS  (Continue  on  reverse  side  if  necessary  and  identify  by  block  number) 


drain-waste-vent 
plastic  pipe 
water  hammer  tests 


\20.  ABSTRACT  (Continue  on  reverse  aide  If  necessary  and  Identify  by  block  number) 


I his  report  presents  tlic  findings  of  a study  of  eoinmereially  available  plastic  pipe  used 
for  water  distribution,  plumbing,  drain-waste-vent  (DWV),  .ind  sewage  systems.  The  study 
included  a survey  of  military  and  civilian  users  of  plastic  pipe  to  determine  acceptance,  a 
review  of  model  building  codes  and  standards,  and  a testing  program  involving  the  making 
of  joints  under  different  conditions,  chemical  and  mechanical  cleaning  of  DWV  piping, 
and  water  hammer  tests  of  plastic  pipe  plumbing.  ^ ^ 


DD  1473  EDITION  OF  1 NOV  65  IS  OBSOLETE 


UNCLASSIFIED,^^ 


SECURITY  CLASSIFICATION  OF  THIS  PAGE  flWKn  Dmim  Enisrsd) 


1 

1 


it 


‘i 


L 


FOREWORD 


This  research  was  conducted  lor  the  Directorate  of  Military  Construction,  OITice  of 
the  C hiel  ot  hnjtineers  (OC  h).  under  Project  4A7627.^  1 AT 4 1 , “Design,  Construction,  and 
Operation  and  Maintenance  Technology  for  Military  Facilities”;  Task  T7.  "Materials 
Research  and  Development  for  Military  Consiruciion";  Work  Unit  OOX,  “Field  Jointing  of 
Plastic  Pipe."  Ihe  applicable  OCR  is  I .()2.()()  l(  2 ).  The  OC  I;  Technical  Monitoi  foi  the 
study  IS  Mr.  Harold  McCauley. 

I he  work  was  perlonned  by  the  Consti uctioti  Materials  Uranch  (MSC).  Materials  and 
Science  Division  (MS).  IJ.  S.  Army  Construction  Faigineeritig  Research  Laboratory  (CFiRL). 
Champaign,  I L.  Dr.  G.  R.  Williamson  is  Chief  of  MS.  and  Mr.  P.  A.  Howdyshell  is  Chief  of 
MSC. 

COL  J.  L.  Hays  is  Commander  and  Director  of  CTRL,  and  Dr.  L.  R.  Shaffer  is  Techni- 
cal Director. 
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INVESTIGATION  OF  PLASTIC  PIPE  FOR 
USE  BY  THE  CORPS  OF  ENGINEERS 


1 INTRODUCTION 


Background 

Althougli  plastic  pipe  lias  been  commercially  avail- 
able since  the  late  l‘)30s.  thoroughly  engineered  and 
tested  plastic  pipe  has  only  been  available  tor  15  to  20 
years.  Failure  of  numerous  plastic  pipe  systems  installed 
prior  to  that  period  prompted  much  closer  scrutiny  of 
the  manufacture  and  installation  of  plastic  pipe.  The 
result  of  this  scrutiny  has  been  a great  increase  in  the 
acceptance  ol  plastic  pipe  in  many  applications  pre- 
viously reserved  for  traditional  metallic,  cementitious, 
and  clay  pipes. 

Presently,  over  I billion  lb  (450  million  kgp  of 
various  plastics  are  converted  annually  into  high-qual- 
ity. dependable  pipe  and  fitting  products  which  are 
gaining  or  have  gained  accepiaiice  as  alternate  materi- 
als by  virtuallv  every  major  model  building  code 
authority  in  the  I'niied  Stales.  ,As  local  building  code 
aulhorilies  have  lollowed  the  model  building  codes, 
cotilracirrrs  have  been  able  la  .save  many  millions  ol' 
dollars  lot  waiei  distribution  districts,  sewage  systems, 
aiiu  ii-'ineowners  2 | bese  savings  have  prompted  inter- 
est 111  the  use  ol  plastk  pipe  by  the  Corps  of  Engineers. 

Purpose 

I he  purpose  ot  this  study  was  to  gather  data  for  the 
Otfice  ol  the  Chief  of  I ngineers  (OCF)  to  use  in  de- 
ciding whether  to  allow  or  restrict  the  use  of  plastic 
pipe  111  military  construction  and  rehabilitation  projects. 

Approach 

Thermoplastic  pipe  in  sizes  normally  used  for  plumb- 
ing. diaiii-waste-vent  (l)WV),  and  sewer  systems,  as 
well  as  pipe  sizes  typically  used  for  water  distribution 
systems  (which  were  reviewed  but  not  evaluated)  were 
studied  III  a senes  o(  steps.  I xisling  inidrmafion.  model 
codes,  and  specifications  were  reviewed  to  obtain  data 
on  the  types  of  plastic  pipe  and  their  applications,  and 
the  types  of  jointing  techniques.  After  this  review. 


' /'tic/s  and  l iinirt's  oj  tin'  I’laslics  Industry  (Society  of  the 
Plaslies  InJusiry.  Ine  . .\ueust  1975). 

M)  .\.  Cli.isis,  I’laslk  I’ipiny  Systems  (Industrial  Press. 
Ine..  1976),  pp  I 1,5. 1 55, 


joints  made  under  various  conditions  and  joints  of 
dissimilar  materials  were  laboratory  tested.  Mechani- 
cal and  chemical  cleaning  tests  of  laboratory -fabricated 
DWV  pipe,  and  water  hammer  tests  of  plastic  pipe 
plumbing  were  also  conducted.  Military  and  civilian 
users  were  surveyed  to  assess  the  performance  of  plas- 
tic pipe  in  use.  A plastic  pipe  selection  guide  was  then 
prepared,  and  Corps  of  Engineers  guide  specifications 
were  reviewed  to  determine  which  miglit  require 
modification  if  use  of  plastic  pipe  is  authoriz.ed. 

Scope 

This  study  covered  thermoplastic  pipes  only.  Ther- 
moset plastic  pipes  were  not  studied,  although  many  of 
the  criteria  given  apply  to  them  as  well.  The  pipe  ma- 
terials themselves  were  not  studied  in  depth,  since 
they  were  already  well  identified  by  American  Society 
for  Testing  and  Materials  (ASTM)  and  other  standards. 

Several  unanswered  questions  regarding  plastic  pipe 
were  not  addressed  in  this  study.  Work  is  presently  be- 
ing performed  on  several  of  these  questions,  including 
(1)  whether  essential  properties  will  be  maintained 
when  the  pipe  is  exposed  to  internal  pressure,  chemical 
corrosives,  and  thermal  changes;(2)  the  pipe's  stability 
when  subjected  to  stresses  caused  by  the  fiow  of  hot 
and  cold  water;  and  (3)  the  aging  effects,  hydraulic 
L'friciency,  acoustical  qualities,  flammability,  and  re- 
lated phenomena, 

Mode  of  Technology  Transfer 

The  results  of  the  investigations  documented  in  this 
report  are  being  incorporated  in  a draft  Technical 
Manual  (TM)  dealing  with  plastic  pipe  system  design 
and  installation  which  is  currently  being  prepared. 
This  TM  will  provide  design  engineers  with  a means  of 
selecting  the  correct  plastic  pipe  system  for  an  appli- 
cation and  will  detail  sufficient  design  features  to 
direct  proper  installation.  In  addition,  the  results  of 
this  study  may  impact  a number  of  Corps  of  Engineers 
guide  specifications,  as  discussed  in  Chapter  5. 


9 PLASTIC  PIPE:  TYPES,  APPLICATIONS, 
^ JOINING,  AND  STANDARDS 


Types  of  Plastic  Pipe  and  Their  Applications 

Plastic  pipe  can  he  divided  into  two  main  groups 
thermoplastic  and  thermoset.  Thermoplastic  materials 
arc  those  which  can  be  softened  by  additig  heat,  and 
then  reshaped,  usually  a great  many  times  it  desired. 
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I liemu)si;is,  on  the  oilier  liand.  eannot  he  solteneil  hy 
heat  once  they  have  "set  " Thernioplasties  aie  imieh 
moie  wuleK  used  (and  in  gieaier  amounts)  Cor  plastic 
pipe  than  are  iherniosets.  In  certain  applications,  how- 
ever, theiniosets  are  prelerred  hecause  of  their  giealer 
resistance  to  elevated  temperatures  and  their  ability 
to  he  reintorced  with  ttlass  fiber  to  much  greater 
sirenglhs  than  theimoplastics,  I'hermoset  plastic  pipe 
was  not  included  m this  study. 

Most  thermoplastic  materials  can  be  molded  into 
pipe  or  lube  conliguralions.  .Special  propeities  of  spe- 
cilic  materials  make  them  paiticularly  suitable  for  use 
111  special  applications  such  as  coirosive  lluid  drains, 
etc.  However,  lelalively  lew  plastics  have  high  volume 
productnm  and  widespread  use.  fhe  most  important 
ones  are  polyvinyl  chloride,  acrylonitrile-butadiene- 
styrene.  and  polyethylene. 


Polyvinyl  chloiide  (PVt  ) is  produced  by  controlled 
poly  meri/ation  ol  viny  l chloride  monomer,  ( he  con- 


ditions of  polymen/alii't' 
with  additives  create 
P\V  pipe,  which 
many  application' 
thermoplastic  pip 


■seviuent  compounding 
s and  glades  of  PVC. 
and  can  be  used  in 
-Hit  two-thirds  of  all 
a weight  basis).  PVC  is 


available  in  various  ty  I'cs.  si/es  (1/2  (hrough  Ih  in. 
1 1 ' through  4(i0  minj  diameters),  and  pressure  ratings 
for  w ater  distribution  ( up  to  about  120°F  14'*°C)  ) and 
l)\VV  uses.  .\.SI  M and  the  National  .Sanilation  Founda- 
iion  iNSFl  publish  standards  and  specit'ications  for 
material,  design,  and  installalioii  of  PVC  pipe.  .Several 
available  means  of  joining  PVC  are  discussed  in  the 
ne\i  section. 


.\ciylonitrile-butadiene-styrene(.\BS)  plastic  is  made 
by  copolymeii/ing  the  three  constituents  in  about 
l^:b:7')  (,\  B.S)  proportions.  ABS  is  used  e.xtensively 
in  HW\'  and  sewer  applications.  It  is  somewhat  more 
expetisive  than  PVC  and  accounts  for  less  than  10  per- 
cent (by  weight)  ol  plastic  pipe  ri.sed.  It  is  not  as  strong 
as  PVC.  but  has  better  impact  resistance.  .\BS  is  avail- 
able in  schedule  40  Iron  Pipe  .Size  (IP.S)  artd  SDR*  in 
diameters  Irom  I /2  through  b in.  ( 1 througli  1 ,S2  mm), 
and  IS  covered  in  ASTM  and  NSF  standards  and  speci- 
fications Joints  are  usually  solvent  cement. 

I’olyethylene  ( PI  ) is  polymerized  ethylene.  .•Vlihoiigh 
not  as  strong  as  PVC  or  .\BS,  It  has  excellent  chemical 


*.SI)I<  Slaiui.ml  Dimension  R.iiio,  wliicti  is  iletermineit 
t’v  UiMitiii);  the  oulsule  diameter  ol  the  pipe  tiy  its  watt 
lliiekness. 


resistance.  PI;  represents  about  I percent  (by  weight) 
ol  plastic  pipe  used.  PI;  pipe  is  most  olteii  used  m 
waiei  and  gas  dislribulion,  it  is  considered  satisfactory 
foi  water  up  to  about  Kt)°F  (27°C)  and  lot  naluial. 
manufactured,  and  mixed  gases.  Since  the  material  can 
be  made  in  many  densities,  each  having  a pecuhai  set 
of  piopeities.  matching  the  material  and  design  caieliil- 
ly  is  important.  PI  pipe  is  available  in  many  sizes  of 
long  length  coils  ( 1 '2  to  2 in  |l.Jlo5l  mml  diametei) 
and  as  rigid  pipe  (.'  to  48  m.  [7(i  mm  to  1.2  m)  diam- 
eter). Very  large  diameter  PF  pipe  is  usually  used  to 
repair  existing  sewer  pipe  by  inserting  it  in  the  deterior- 
ated or  faulty  lines.  ,-\SlM.  NSF.  and  the  .American 
Gas  .-Association  (AG.A)  have  specifications  and  stan- 
dards applicable  to  PI;  pipe.  Joining  of  PI  pipe  is  dis- 
cussed in  the  next  section. 

Other  types  of  plastic  pipe  account  lor  the  remain- 
ing 10  percent  (by  weight)  of  pipe  used.  I'hey  include 
chlorinated  polyvinyl  chloride,  polypropylene  and 
polybirlylene. 

Chlorinated  polyvinyl  chloride  (CPVt  ) is  made  by 
chlorinating  (introductmg  more  chlorine  into)  PA'C 
CPVC  has  many  properties  very  similar  to  tlKt.se  ol 
PVC.  but  has  a higher  temperature  resistance;  it  can 
withstand  about  2()0°F  (O.J°C)  temperatures.  It  is 
therefore  most  typically  used  in  hot  lluid  distribution. 
It  is  available  in  1/2  througli  b in.  (l.J  through  152 
mm)  diameters.  .ASTM  and  NSF  have  standards  on 
CPVC  material  and  pipe,  CPVC  pipe  is  usually  loined 
by  solvent  cementing,  which  is  discussed  m the  next 
section. 

Polypropylene  (PP),  which  is  prepared  by  polymei- 
izing  propylene,  is  very  cheinical-iesisl.ml  and  light- 
weight. It  is  predominantly  used  for  low  piessuie  and 
acid  waste  lines,  A.STM  has  a standard  foi  one  piessuie- 
rated  PP  pipe,  winch  must  be  schedule  80  IPS.  aiul 
another  slandaid  foi  low  pressure  PP  pipe  (schedule 
40  IPS).  PP  is  available  m 1 12  through  8 m.  ( 1 thioiigh 
20.5  mm)  diameters,  and  is  joined  by  lusion  methods, 
which  are  discus.sed  in  the  next  section. 

Poly  billy  lene  (PB)  is  made  by  polvmeiizing  briiene- 
1.  It  is  quite  similar  to  PF  pipe  but  is  mote  creep-  and 
abrasion-resistant  and  can  withstand  higher  lempeta- 
tures.  Like  PF,  it  is  used  mostly  in  gas  and  water  dis- 
tribution. PB  pipe  IS  available  in  L'4  thiough  12  in 
(b  through  305  mm)  diameters.  It  is  covered  by  AS  I M 
and  NSF  standards  and  is  (oined  m much  the  same 
way  as  PF.  In  addition.  Hared  joints  can  be  used  with 
I’B  in  tnuch  the  same  way  as  with  copper  tubing. 
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Alter  eiilliit(:  re  eoitiplclei.1.  lire  eiil  .iic.i  slinuKl  I'c 
u'lrivpceU'il  Im  or  J.iirujii'.  lire  prpe  .rrrj  Irnrrre 

slunrirl  .tlw.tNs  he  ele.rrrerl  wrth  vrrrilp.tper  or  .t  ile.rrt 
v'lotlr  .rrril  art  .tpptoxeJ  i'le.tttet  Iri'hiii*  lire  )otttl  ts 
rrr.rtle 

Pliisiti:  l‘t|iii  Sliitiiliirth 
iitirl  Spm'.tlieriltoti^ 

1 o .t'^rrre  Irrpli  ipralrle  proilrtilv  arrd  aiUaprati-  ^le^rl',rt 
errletra  lor  (>laNlre  prpe,  rttrrttetort'.  or>;arrr/alrotts  Ir.rve 
jjener.rled  Marularde.  speellrealrvrrts.  and  olltet  repttlal 
trti;  eorrsttarrtts.  Iltese  eort^lrattlIs  help  ptodueers  rnarrt 
lam  a destred  ipraltts  ptodirel  arrd  js.sme  eonsiitriets 
(desipiieis)  rhal  tire  ptnduel  \ull  pertorrii  as  advertrsed. 

Some  of  lire  prominent  types  ot  standards  and  spe- 
eineations  and  tlien  proponent  organi/attons  are  listed 
below. 


Hie  sr/e  and  pressure  ralrng  ranges  tomrd  to  he 
available  lor  these  six  t>pes  ol  pl.isire  pipe  appe.rr  to 
meet  most  ol  the  neeils  ol  w.rier  arrd  gas  drslrrhtrliori. 
elei  Ir  ival  eoirdml , 1)\V\  , .iriil  sewer  s\  sterns 

Numerous  othi’i  lluu ruopl.rst r^  resrus  ,ue  used  m 
lor  iiuu^<  pipe  .out  l uhiug  M.i  li' i i.i Is  sui  h .1  po|\  \ tu \ hdeui' 
vhloiide  tS.uau).  poK  vitiv  liileiu-  Ihroiirle  iKvu.ul. 
poK  telialhioielhv lene  I 1 elhm I,  eelhilose  aeelale  hulv 
t.rle  s\  Irene  rubber,  and  rtrariv  others  liiul  applre.rlron 
rn  stieh  areas  as  rnel.il  pipe  and  salve  linings  01  m spe- 
eialtv  Uses  m the  eheimeal  pioeessmg  areas.  Maniilae- 
tillers  ean  provide  mioinialioii  on  these  specialty  pipes. 

Hie  maiiv  kinds  ol  plastic  pipe  demand  extia  care  in 
designing  .md  installing  sv stems  using  plastic  pipe. 
Kinds  and  grades  ol  plastic  pipe  cannot  be  indiscimi- 
iiialeh  mixed  m a single  system. 

Joining  Plastic  Pipe 

Hie  nietluirls  r'l  umimg  which  can  be  used  with  plas- 
tic pipe  nichide  solvent  ceineiiimg.  ihieadmg.  bull  heal 
liisioii,  electi real  lesisiaiice.  riangiiig.  socket  heat  liisioii, 
gunning,  coiiipiession  meil.  0-iing  joints,  and  cold- 
llaied  conipiession  liitmgs.  I hrwevei , no  single  method 
can  be  used  with  all  the  maienals  discussed.  Satislac- 
lon  mslaJl.iiion  I'l' piastre  pipe  jeipiites  lhal  the  proper 
meihod  ol  joining  be  selected  aril  piopeilv  used.  Hie 
pipe  in.mulactuier  can  lecoiiiniend  the  piopei  meihod 
tor  a I'.iilicirlai  .ij'plicalioti.  Olleii  the  maiiulacliiier 
will  lelerence  an  ASIM  procedure  as  applicable,  table 

I gives  the  inetiuids  ol'  iommg.  the  types  ol'  jiipe  with 
which  they  should  be  used,  and  Iheii  advantages  and 
disadv.mlages.  Hus  mroimaiion  was  adapted  trom 
numeivuis  sources  mchirhng  Imoks  and  inanniactureis 
Iiieialuie,  and  represents  pieseiit  practice  with  the 
more  coniinonlv  iiscnl  kinds  of  pl.islic  pipes. 

As  with  convenlioiial  pipe  maienals,  ceilain  ihmgs 
miisi  be  rione  prior  li)  iiiakmg  the  loiiil.  The  injre  should 
be  mspecled  careliilly  lor  loieign  inalerial  and  damage. 

II  the  pipe  IS  111  s.ilisr.iclory  condition,  any  required 
cuts  should  be  marie,  lollowerl  by  cleaning  any  ciillmgs 
and  buns  I'loin  the  pipe.  Special  ciitlmg  tools  lor  plas- 
tic jsijie  slunilil  be  used.  Most  ol  these  eullers.  which 
work  very  well,  resemble  coppei  liibing  cutlets,  the 
pipe  shoiiUl  be  cut  square,  and  the  edgesslighlly  beveled 
10  lacilitale  inserting  the  end  into  linings. 

Il  .1  special  ciiilei  is  iioi  .iv.nlable,  a rine-toolherl 
s.iw  .iiul  milei  box  r'li  |ig  lixiiiie  should  be  used.  II  a 
s.iw  IS  iiserl  liu  ciilling,  bun  removal  .iml  beveling  should 
I’e  thme  betoie  loiiiimg  the  |oiiil. 


a.  .Vineiican  Society  lor  testing  and  Materials 
(-\S1M)  studies  and  prepares  widely  accepted  stan- 
dard test  methods  lor  materials,  procedures,  and 
processes. 

b.  I'edeial  Specifications  (1  I D-SIM  C'l  aie  |nep.iied 
and  inamiained  to  cover  goods  and  services  piocuied 
by  the  Cjetieral  Services  Adiniriisiralion  ol  the  I S 
(iovernment. 

c.  Mill  I ary  Specil'icalions(Mll  -SPt  I'l.ind  Si.ind.iids 
(MS),  which  ate  prepared  by  the  Heparlinenl  ol  Helense. 
generally  cover  inatenals  intended  lor  nuhiaiy  appli 
cations. 

d.  Hie  National  Hiiieaii  I'T  Slandaids  (NHSI  pie- 
(Mte.s  Product  Si.iiidards  (PS),  which  are  guidehnes  Ku 
producers  to  vohintanly  I'ollow.  PSsaie  iisiially  ni.ilched 
by  .-\.STM  and  other  standards. 

e.  Hie  l eileral  Housing  .■Vdmmislialion  (I  llA)  ol 
the  Dei-iailmeni  ol  Housing  and  I ibaii  IVvelopinenl 
(HUH)  issues  standards  applicable  to  the  housing 
indiistry . 

r.  The  .American  National  Slandaids  liisliiiile 
(.ANSI)  has  classil'ied  plastic  pipe  slandaids  111  the  It'd 
and  K(s5  series,  t ach  standard  piesenlly  cataloged  hy 
.ANSI  is  also  covered  by  an  identical  ASTM  si.mdaid. 

g.  Hie  National  Sanilalion  t iuiiulalion  (NSl  ) t est- 
ing luboralory  tests  and  evahiaies  equipmenl  and  pro 
ducts  I'oi  compliance  to  NSl-  slandaids.  the  testing 
laboraloiy  has  issued  the  NSl-  Seal  ol  .Approval  10 
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lovoi  plaslii;  mateiials,  pipe,  liilmgs.aniJapptitteiianccs 
lor  hoili  polahio  water  aiui  DWV  syslems  lire  tiw  ol 
rlie  seal  implies  iliat  the  proJueer  has  agreed  lo  allow 
\SI-'  U)  visit,  inspeel,  and  test  prodiiels  healing  the  seal 
at  nnamunineed  umes.  Samples  mas  he  selected  at 
the  piodirctum  site.  Iioin  waiehoiise  stocks,  or  at  the 
iiisiallalioii  site.  Such  a piograiii  encourages  prodiiceis 
and  disliihiilois  lo  inaintain  products  at  an  acceptahle 
ipiahiv . 


li.  I'oinineicial  Standaids  (CS)  (which  relerence 
.\S1M  ptoceduies)  aie  standards  voluntarily  assiinied 
hy  individual  inanul'acturers'  associations. 

i.  Ihe  International  .Association  ol  I’liimhing  and 
Mechanical  Oliicials  (I.AI’MO)  ptihlislies  standards 

|.  Canadian  Standaids  Association  (CS.A)  piihlishcs 
standards  and  lecoininended  practices. 


Fable  1 

Methods  of  Joining 


Vli'thtK) 

Pipe 

Materials 

Disadvantages 

.'Vdvantages 

SolUMU- 

kiMncritmt: 

rvc.  Mis.  ( I'vr 

Cannot  be  di'iie  properlv  under 
adverse  conditions;*  requires 
waiting  to  test  joint;  leaks  dit- 
ficult  lo  repair;  Joint  is  per- 
manent. 

Ouick.  easv . joinl  is  strone.  no 
special  ti'ols  required. 

I hrcailm)* 

Ml  (schedule  SO 
and  over) 

Possible  lo  fjver-torque  joint ; 
reduces  pressure  rating:  requires 
special  tools  tor  threading. 

('an  prefabricate;  leaks  easy  to  re- 
pair; joinl  can  be  tested  im- 
mediately. ^ 

1 Hutt  hi'jt 

lusjon 

IM  . I'l’.  I’H 

Requires  special  tools;  hard  to 
do  in  cold  weather;  jiUnt  is 
permanent. 

Very  strong  joint;  joint  can  be  ' 

tested  almost  immediately  ; can  be  - 

used  with  large  diameter  pipe.  ' 

1 

rcsistaiuc 

VV 

Requires  expensive  ioi>lmg;  elec- 
trical source  needed;  coil  may 
come  in  conlact  with  Huul  in 
line. 

Quick,  leaks  easy  to  repair. 

j 

1 kin>:mc 

Ml 

High  initial  cost  and  labtu; 
limited  to  about  1 *50  psi  ( 1000 
kPa) 

I ssentially  s;ime  as  threaded. 

Socket  heat 
lushtn 

I’l . ri*.  I’M 

Same  as  butt  heat  tusii>n. 

S.ime  as  butt  heat  fusioti.  ^ 

itfifovini: 

♦ 

Ml 

Requires  expensive  tools;  coup- 
lings expensive:  reduces  pres- 
sure rating. 

Can  prefabricate;  easy  to  assem 

ble  and  disassemble;  can  be  tested  ^ 

immediately.  j 

T 

i iunpresMon 
insert 

I’t  . I’H 

1 united  lo  alnml  3 in.  (^b  mm) 
diameter;  reduces  How  capacity 
ot  system. 

1 asy  to  install;  no  special  tools  ^ 

required;  leaks  easy  to  repair. 

(kKine 

i 

i< 

I’Vt 

Not  recommended  for  tluids 
other  than  water  and  .sewage; 
thrust  blocking  required,  should 
not  be  used  above  ground. 

1 asy  to  install  in  all  weather,  nw 
special  toids  required;  joint  can 
be  tested  immediately;  high  pres- 
sure ratings;  expansion  and  con- 
traction of  system. 

• voiuli(ii>ns  are  eonsulereiJ  to  be  temperatures  outside  the  range  of  40"  lo  ^0‘'l  (4"  tt> 

wetness,  direct  sun  evposure.  or  winds  of  1 5 mph  (24  kin/br)  or  higher. 

10 
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k IIk’  I'lasiK  1‘ipo  Insnuite  (I’l’l)  ol  the  Socici>  ol 
llio  I'ia.slk-N  liuiLi>lr\  iniblislics  luiincroiis  ^lo^.■llllk■nI^ 
khk'li  contain  valuable  ilesipn  and  naclicc  iccliniqncs 
related  to  plavtic  pipe. 

1 .Xineiitan  Water  WoikN  \^^oclallon  ( \W\\  \)  pub- 
lishes standards  (leiiainin^  to  water  disiiibution. 

Ill  .\nieiican  (la.s  Association  ( A(IA)  inaintains 
stand.iids  lelatini;  to  ^as  tiaiisinission  (both  natural 
and  inaiuiractuied ) 


show . these  lout  codes,  as  well  as  the  C anadian  I’hiiiib- 
ini;  Code,  list  plastic  pipe  as  an  allowable  alteinale 
niateiial 

1 he  inloiinal.ori  in  Appendis  H also  iiidkates  that 
acceptance  by  code  atilhoiities  ol  iheiiiioplaslu  piping 
lot  w.ilei  suppK  IS  iiioie  hinited  than  loi  |)\\\  pipiiip. 
MiS  lepoiled  that  where  allowed  wilhiii  the  buildinp. 
Use  IS  loi  the  most  pan  lestticted  to  ( l’\'(  when  al- 
lowed undeigi  Hind,  outsid  ■ the  buildnij;  line.  I’l  is 
liequenllv  usi-d 


Appendis  \ lists  the  siaiidaids  jtioups  and  ihe  iiiiiii- 
ber  and  title  ol  then  published  siaiidaids  |iei  l.iininp  to 
thernioplastic  pipe. 

Acceptance  by  Codes 

NlhS  lecenlly  reviewed  the  status  of  code  approvals 
and  restrictions  on  the  use  ol  iheiinoplasiic  pipinij.-' 
Results  indicated  that  code  authoiities  have  not  itener- 
ally  accepted  thernioplastic  pipiiii;  loi  use  in  residential 
plunipiiif;  systems  because  it  was  unproven,  w hile  inelal- 
lic  pipiiii;  was  already  acceptable  and  available.  In  the 
past  lew  \ears.  however,  accunnilatioii  ol  a body  ol 
supporting  data  has  resulted  in  acceptance  ol  the  nia- 
tenal  for  certain  applications,  l or  OWV  systems,  NBS 
reported  that  a recent  survey  found  that  -\BS  and  l’\'C’ 
IS  now  permitted  for  single-family  housing  construction 
by  more  than  Sb  percent  of  local  codes  in  the  Lhiited 
-States  compared  to  " percent  in  RlTd.  "1  percent  in 
Ri^l.  .sO  percent  in  and  d.s  percent  in  l"(id,  |n 

addition.  NBS  reported  that  .\BS  aiubor  l’\C  are  now 
permuted  by  '0  percent  of  local  codes  for  1)W\  in 
low-rise  aparinients.  and  b>  4'»  perceni  for  use  in  high- 
rise  slrucliires. 


A review  ol  the  NBS  siiivey  suggests  lhai  l)\S\  lep 
resents  the  hugest  use  (in  pounds)  ol  plastic  pipe.  I Ills 
conclusion  is  misleading,  liowevei.  as  indicated  b\ 
fable  d.  On  the  basis  of  numbers  of  users,  the  NBS 


Table  2 

Quantities  of  Thermoplastic  Pipe  by  Nind  of  Pipe 
and  Type  of  Application  ( |■^74)* 


Pipe  Csed. 
million  lb 
(million  kg) 

Pressure 

feb.l.b  (.101 .01 

p\r 

555.7  (252.1 1 

PI 

1(1.1.11  ( 4b. 7) 

Ollier 

4.4  ( 2.2l 

inw 

22b.4  (102  '1 

PVf 

1 14.2  ( 54.1 1 

Alts 

107.2  1 4S.(o 

Conduit 

275.4  (125.1  1 

PVf 

275.4  (1  25.1 ) 

file  increase  in  the  iiumbei  ol  local  approvals  of 
plastic  pipe  lellecis  the  changes  being  made  in  the 
model  codes  upon  which  ni.iiu  local  coiles  are  based. 
NBS  reported  that  of  22.sO  code  aulhorilies  asked  to 
nidicale  whether  then  plumbing  code  was  based  on  or 
identical  with  an\  of  the  model  codes.  .H)  percent  in- 
dicated that  then  codes  were  based  on  the  National 
Standard  Plumbing  Code.  22  percent  on  the  I'niform 
Plunibing  Code,  I ' percent  on  the  Southern  Standard 
Plumbing  Code,  and  1 .s  percent  on  the  Basic  Plumbing 
Code.  As  the  NBS  findings  summari/'ed  in  Appendiv  B 


'K  S.  \\yl\,  el  al..  /sn/eie  lU  Stamlurjs  and  Other  hi 
hirmatiiw  on  ihermoiilnslic  I'iihnn  m KesiJential  I’himhini: , 
Muiltling  Seieiiee  .Series  (iS  iNalional  hiireaii  of  SiandaiUs. 
Mas  I4’51 


Sewer  \ Drain 

PVl 

IM 

Si>  rene  Rubber 

Ollier 

I’VC 

IM 

A US 
Other 

lotal 

1>V( 

IM 

Alts 

Sts  rene  Rubber 
Other 


:.ss.o  (1 17.1)1 

1117. in  4S..S) 
lllb.d  ( 4S.1  I 
4.S.(I(  20  4 1 

.111.1  I 1.1.71 
«-l  I .1.71 
S.llt  1.(0 

12.SI  ,s.Sl 

1.2  ( U..S) 

1.4,S4.U  (b.SM  .SI 
I.ObS.M  (4.S.1.1) 
217.1)  ( MS.4) 
12l).()(  .S4  4) 
4.S.0I  20.4) 
b.l  I 2. SI 


*. Adapted  front  I'acts  and  /•'igr/res  oj  the  I'lantics  Industry  (So- 
ciety of  the  Plasties  Industry  . Ine..  .August  IM75). 





survey  is  correcl,  but  it  is  incorrect  in  terms  ot  pounds 
(and  tcel)  of  plastic  pipe  used.  As  the  table  shows, 
nearly  .SO  percent  of  the  1 .5  billion  lb  (680  million  kg) 
of  resins  converted  into  plastic  pipe  in  1974  were  con- 
verted into  pressure  piping,  while  DWV  pipe  represented 
only  about  1 5 percent  of  the  total. 

The  growth  rate  shown  for  1970  througli  1974 
(Table  3)  indicates  that  use  of  plastic  pipe  is  increasing 
sharply.  It  is  anticipated  that  municipal  codes  will 
generally  accept  plastic  piping  as  more  successful 
experience  data  are  accumulated. 


3 DISCUSSION  OF  USER  SURVEY 
AND  LABORATORY  TESTS 


Survey  of  Military  and  Civilian  Users 

To  assess  the  performance  of  plastic  pipe  in  use,  26 
attendees  of  a Facilities  Engineering  Corrosion  Course 
held  at  the  U.  S.  Army  Construction  Engineering  Re- 
search Laboratory  (CERE)  were  questioned  about  the 
use  of  plastic  pipe  at  their  Army  facilities.  Virtually 
all  geographical  sections  of  the  contiguous  United 
States  were  represented.  Appendix  C contains  the  ques- 


Table  3 

Growth  Trends  in  the  Use  of  Thermoplastic  Pipe 
By  Kind  of  Pipe  and  Type  of  Application* 


Kind  of  Pipe,  million  lb  (million  kg) 

Year 

PVC 

ABS 

PK 

Other 

Total 

1970 

787  (176) 

84  (78) 

82  (77) 

84  (78) 

677  (289) 

1971 

551 (250) 

117(51) 

117(51) 

104  (47) 

881  (400) 

1972 

877 (798) 

164  (74) 

180  (82) 

109  (49) 

1.770  (607) 

197.7  1 

,171  (517) 

167 (76) 

190(86) 

99  (45) 

1,587  (720) 

I974^^  1.066  (484) 

120  (54) 

217  (98) 

51  (27) 

1,454  (669) 

(irowtii  Rate 
1970-1974  29.07f 

9.7% 

28.0% 

17.0% 

27.0';; 

Type  of  Application,  million  lb  (million  kg) 

Year 

Pres.sure 

Conduit 

DWV 

Other 

Total 

1970 

757  (162) 

102  ( 46) 

60  ( 27) 

118(  54) 

677 (289) 

1971 

476 (216) 

128  ( 58) 

I20(  54) 

157  ( 71) 

881  (400) 

1972 

669  (707) 

2I7(  97) 

218  ( 99) 

270  (104) 

1,770  (607) 

197.7 

724 (728) 

750  (159) 

278  (108) 

275  (125) 

1,587  (720) 

|974^^ 

667 (701) 

276  (125) 

217(  97) 

168  ( 76) 

1,720  (599) 

(itowlh  Rat 
1970-1974 

e 

I6.77f 

28.0'-; 

77,0% 

9.2% 

20.0'? 

•Compiled  from  recent  issues  of  various  trade  journals. 

•Total  construetiun  in  terms  of  constant  dollars  declined  severely  in  1974 


tionnaire  used  and  a summary  of  lire  12  wniien  and 
14  oral  responses.  Only  two  of  the  2h  respondents 
indicated  tirat  tio  plastic  pipe  had  been  used  at  tlieii 
facilities.  Most  experiences  with  plastic  pipe  had  been 
good. 

The  amount  of  pipe  used  ranged  from  a few  hun- 
dred feet  to  several  miles.  Principal  uses  indicated  were 
for  branch  water  lines.  DWV,  sewei  lines,  iriigalion, 
and  electrical  line  conduits.  The  few  failures  experienced 
had  been  determined  to  result  from  imp'  iper  installa- 
tion vir  inadvertent  overloading  of  entrenched  lines. 

■\ppendix  ('  also  sumniari/es  the  respoii.ses  of  eight 
civilian  users  engineering  firms  and  contractors  ep 
gaged  in  the  design  and  installation  of  plastic  pipe  who 
were  surveyed.  P.xperience  in  plastic  pipe  systems 
ranged  from  to  1.^  years.  Types  of  installations  were 
primarily  water  distribution,  plumbing,  DWV. and  sewer 
collection  .systems.  .-Ml  experiences  wiih  plastic  pipe 
had  been  good,  particularly  in  the  past  few  years.  One 
firm  had  installed  more  tliaii  1000  miles  (1600  km)  of 
2 to  I 2 in.  (.si  to  -T05  mm)  diameter  water  distribution 
lines  in  rural  areas.  These  installations  were  in  hilly 
terrain  with  most  common  soil  iypes  represented.  No 
crushing  or  leaking  problems  had  occurred  in  any  of 
the  lines. 

The  results  of  the  military  and  civilian  user  surveys 
indicate  satisfactory  performance  and  acceptance  of 
plastic  pipe  in  a variety  of  applications. 

Joint  Tests 

Joints  were  made  with  various  kinds  of  plastic  pipe 
under  a variety  of  conditions  in  the  laboratory.  .All 
common  types  of  joints  were  made  straight  coupling, 
Ys.  Ls.  and  Ts.  The  methods  used  were  solvent  cement- 
ing. threading,  and  compression  insert.  These  methods 
were  selected  as  most  applicable  to  the  kinds  and  sizes 
of  pipe  used  in  the  study.  Table  4 summarizes  the 
|oinl  tests  and  results,  ASTM  procedures  were  used  in 
lorming  the  solvent-cemented  joints  (D  2X.‘v.S-7.J). 
M.intifacliirers'  directions  for  use  of  Ihe.solvent  cements 
weie  followed,  where  applicable. 

l’\'C.  ABS.  and  Cl’VC  pipes  of  schedule  40  IBS  were 
used  in  forming  solvent-cemented  joints.  Only  I’V'C 
(schedule  HO  IBS)  was  used  for  threaded  joint  studies. 
Both  KMI-psi  (bOO.kl’a)  BK  and  BB  were  used  in  form- 
ing compression  insert  joints.  Bipe  diameters  ranged 
from  1 /2  to  4 in.  ( 1 .J  to  1 02  mm). 

Temperatures  used  In  the  study  ranged  from  2.'s°  to 
IIO°l  ( 4°to4.T°0. 


.-Mthough  none  of  the  joint  types  presented  a special 
problem,  it  was  found  that  care  must  be  exercised  to 
loiin  good  joints  of  any  kind.  A brief  familiarization 
period,  followed  by  some  practice,  appears  to  be  suf- 
ficient to  assure  good  joints. 

The  solvent-cemented  joints  required  extra  care  at 
both  temperature  exireines:  at  the  low  temperature, 
the  joint  was  allowed  a minimum  of  2 hours  to  "set"; 
at  the  high  temperature,  solvent  m the  solvent  cement 
evaporated  rapidly,  requiring  assembly  to  be  fast. 
Threaded  and  compression  insert  joints  were  both 
formed  easily  within  the  temperature  range  used. 

For  the  smaller  pipe  diameters  (2  in.  |51  mini 
less),  one  person  could  perfoim  the  joining  with  ease. 
Above  2 in,  (51  mm)  in  diameter,  two  people  were 
required. 

In  some  cases,  faulty  joints  were  made  intentionally  . 
Following  leak  testing,  repairs  were  made.  Threaded 
and  compression  insert  joints  were  repaired  easily  and 
quickly  by  tiglitening  the  joint  or  compression  band. 
The  leaky  solvent-cemented  joints  were  very  difficult 
to  repair,  and  success  of  the  repairs  was  questionable. 
In  such  cases,  cutting  out  the  faulty  joint  and  fitting  a 
new  short  section  of  pipe  (with  fittings)  into  the  line 
would  appear  to  be  more  appropriate. 

Dissimilar  materials  were  joined  using  solvent 
cement  in  the  second  phase  of  the  joint  tests.  Results 
indicated  that  BVC  and  CBVC  can  be  joined,  provided 
C'BVC  cement  is  used.  BVC  and  ABS  are  difficult  to 
join  and  should  therefore  not  be  joined  or  intermixed 
within  a system.  Because  of  the  differences  in  the  ma- 
terials' thermal  expansion,  only  approved  adapteis 
should  be  used  for  interconnecting  different  nonmetal- 
lic  pipe  materials  or  metallic  and  nonmetalhc  connec- 
tions. BVC  and  BL,  CBVC  and  BF.  and  ABS  and  BT 
cannot  be  joined,  since  one  type  requires  solvent 
welding  and  the  other  requires  compression  inserts. 

Since  the  cost  of  a field  study  large  enough  to  be 
conclusive  was  prohibitive,  ihe  experiences  o(  (he  en- 
gineering and  construction  firms  surveyed  were  used  to 
assess  field  condition  joining.  Outside  installation 
(water  distribution  and  sewer  linesihad  been  performed 
in  stibfreezing  temperatures  in  a number  of  cases.  The 
engineers  and  contractors  interviewed  indicated  that 
U-ring/socket  joints  presented  no  pioblem.  but  th.it 
solveiK-ceinenled  joints  required  a long  lime  (hours) 
prior  to  filling,  testing,  and  backfilling  opeiations.  as 
recommended  in  ASIM  1)  2H55-7.V  Toi  inside  mst.il 


Table  4 

Summary  of  Joint  Tests 

(SI  Conversion  Factors:  I in.  = 25.4  mm;°F  — 32  X 5/9  = °C) 


i 


[ 


I 


Pipe 

Material 

Pipe 

Size 

Wall 

1'liicknes.s 

Number  of 
Joints  Made 

Joining 

Method 

Basis  of  J<»ining 
Method  Selec  tion 

Joining 

Conditions 

Test 

Remarks 

PVC 

,t/4  in. 

sen  40 

64 

Si»lveni 

(Vineni 

AS  1 M.  Mamilactiirer 
Kcct>m.  1 conoiny 

2.5  1 

Visual; 
PiesMire*^'  ^ 

1 asl.  Tas>  to 
1 e.iiii,  Kelubte 

PVC 

3/4  in. 

sen  40 

64 

Solvent 

Cement 

ASTM.  Manufacturer 
Kecoin.  l.conomy 

70*'  1 

Visual; 
Pressure^ 1 1 

1 asl . 1 asy  to 
lA*atn.  Reliable 

PVC' 

3/4  in. 

sen  40 

64 

Solvent 

Cement 

AS  TM,  Manufacturer 
Recoin.  T!conomy 

IIS"! 

Visual; 

Pressure^ 

l ast,  Tasy  to 
l^arn.  Reliable 

pvt' 

1 1/2  in. 

sen  40 

60 

Solvent 

Cement 

AS  TM,  Manufacturer 
Recoin.  Economy 

70"  1- 

Visual; 

Pressure 

l ast,  Tasy  to 
lA.’arn,  Reliable 

PVC 

1 \/2  in. 

. sen  40 

27 

Threaded 

AS'TM,  Manufacturer 
Recom.  V.conomy 

70°1- 

Visual; 

Pressure 

l ast,  T.asy  to 
U'arn.  Reliable 

PVC 

3 in. 

sen  40 

36 

Solvent 

Cement 

AS  I'M,  Manufacturer 
Recom.  l-conoiny 

70"1- 

Visual; 

Pressure 

1 asl,  l^asy  to 
Learn,  Reliable 

PVC 

3 in. 

sen  40 

20 

Threaded 

ASTM,  Manufacturer 
Recom.  Economy 

70°  1- 

Visual; 

Pressure 

l ast,  T.asy  to 
Learn.  Reliable 

PVC 

4 in 

.sen  40 

20 

Solvent 
C ement 

ASTM.  Manufacturer 
Recoin.  1 conomy 

70"! 

Visual; 

Pressure 

1 asl,  Tas>  to 
1 earn.  Relial>!e 

PVC 

4 in. 

sen  40 

10 

Threaded 

ASTM,  Manufacturer 
Recom.  T conomy 

70°  1 

Visual; 

Pressure 

l ast,  Lasy  to 
Learn,  Reliable 

CPVC 

3/4  in. 

sen  40 

64 

Solvent 

Cement 

AS  TM,  Mar  ifactiirer 
Recom.  1 contj/ny 

2.5°  1 

Visual; 
Pressure^ * > 

1 asl.  Tasy  to 
Learn.  Reliable 

(PVC 

3/4  in. 

sen  40 

64 

Solvent 

Cement 

ASTM.  Manufacturer 
Recom.  T conomy 

70°  1 

Visual; 
Pressure*  * 1 

l ast,  1 asv  to 
1 earn.  Reliable 

CPVC 

3/4  in. 

sen  40 

64 

Solvent 

C'ement 

■ASTM,  Manufacturer 
Recom.  1 conomy 

1 1 5°  1 

Visual, 
IVessure*  * * 

1 ast,  1 .is>  to 
learn.  Reliable 

CPVC 

I 1/2  in. 

. sen  40 

52 

Solvent 

Cement 

,\STM.  Manufacturer 
Recom.  Tcf»nomy 

70‘T 

Visual; 

Pressure 

1 ast.  1 asy  to 
l earn.  Reliable 

ABS 

1 1/2  in. 

sen  40 

60 

Solvent 

C’ement 

ASTM,  Manufacturer 
Recom.  l.conomy 

70°  1 

Visual; 

l*ressure 

l ast,  1 asy  to 
1 earn.  Reliable 

ABS 

1 1/2  in. 

. sciuo 

27 

Threaded 

ASTM,  Manufacturer 
Recom.  Kconomy 

70"  1 

Visual; 

l*ressure 

l ast.  1 asy  to 
Learn,  Reliable 

ABS 

3 in. 

sen  40 

36 

Solvent 

C'ement 

ASTM,  Manufacturer 
Recom.  Economy 

70"*' 

Visual; 

Pressure 

l ast.  1 asy  to 
1 earn.  Reliable 

•Prossuro  lests  included. 

(u)  filling  the  lino  with  water,  applying*  10  psi  pressure  and  observing  tor  leaks  tor  one  hour; 
(b)  increasing  internal  pressure  to  50  psi  and  ht>lding  for  I 2 hours;  and 
(cl  increasing  internal  pressure  to  90  psi  and  bedding  for  4 hours  mininuim. 

( 1 ) Also  subjected  to  water  hammer  test. 
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I'able  4 (cont'd ) 
Summary  ul'Juiiil  Tcsis 


(SI  Conversion 

liKtors:  1 ill 

. - 2S.4  .3 

2X5/4  = ’' 

Cl 

Pipe 

Material 

Si/e 

Wall 

riiickness 

Number  of 
Joints  .Maile 

Joining 

Method 

Ha.si.s  of  Joining; 
Method  Selection 

Joining 

Conditions 

lest 

Remarks 

A ns 

y in. 

sett  40 

20 

riueadcd 

AS  I M,  Manufacturer 
Recom.  l-.conomy 

70"  1 

Visual; 

Pressure 

l ast,  1 asy  lo 
lA'arn.  Relialde 

Alts 

4 in 

sen  40 

20 

Solvent 

Cement 

ASI  M.  Manufacturer 
Recom.  I conomy 

7(f’I- 

Visual; 

I'ressure 

1 ast,  1 as>  to 
f^'am.  KeluMe 

Alls 

4 in. 

sen  40 

to 

riireuded 

AS  I M.  Manufacturer 
Recom.  1 conomy 

70"  t 

Visual; 

Pressure 

I asl.  1 asy  to 
I.earn.  Reliable 

PI 

1 U2m 

, SDR  15 

64 

C’ompression 

hi.serf 

Manufaclurer  Rerom. 

70"1- 

Visual; 

Pressure 

1 ast ; ! js\ 

PI 

1 ill. 

SDR  15 

50 

Compression 

Insert 

Manufacturer  Recom. 

25"  I- 

Visual; 
Pressure* ' > 

l ast,  l as\ 

pi; 

1 in. 

SDR  15 

50 

Compressum 

Insert 

Manufacturer  Recom. 

115°1 

Visual; 
Pressure*' • 

1 asl;  1 asy 

PH 

.V4  in. 

SDR  15 

64 

('ompres.sion 

Insert 

Manufacturer  Recom. 

70"l' 

Visual; 
Pressure* ' > 

1 asl ; 1 as\ 

PH 

3/4  in. 

SDR  15 

50 

Ciiinprcssion 

Insert 

Manufacturer  Recom. 

25°  1 

Visual; 

Pressure*" 

1 ast . 1 jsy 

PH 

3/4  in. 

SDR  15 

50 

Compression 

Insert 

Manufacturer  Recoin. 

1 I5“l 

Visual; 
Pressure* ' ' 

1 ast.  1 asy 

< I ) Also  suhjcctcd  lo  water  liaminer  test. 


lalioiis  (pliimhlnn  and  DWV).  solvenl-ecmeiileil  jojiil 
tii(;  was  (lie  prtmaty  tticlfnid  (ise</.  Smcf  msidi'  woik 
RCiiotally  IS  dry  anil,  in  intiny  eases,  done  at  soinewiial 
liiplier  icmperaUircs,  no  prohleins  with  lliis  type  ol 
|oinl  were  rcporled.  Allowhij?  tire  necessary  set  time 
lor  the  joints  belore  fillinp  and  lesliiiit  was  reipiired. 
however. 

I.levaled-lemperalnre  installation  of  solvent-cement- 
ed joints  letpiired  that  cement  be  protected  from  direct 
exposure  to  sunlight  and  that  cement  cans  be  closed 
except  when  in  actual  use.  It  is  a standard  policy 
among  the  installers  interviewed  to  dispose  of  cement 
when  It  begins  to  thicken  or  become  stringy.  I 'mil 
that  condition  exists,  the  cements  apparently  work 
satisfactorily . No  quality  control  measure  is  used  other 
than  the  experienced  installer’s  recognition  of  the 
cement's  eondilioii. 


The  joining  lesis  and  interviews  with  expeiienccd 
conlt.iclors  indicated  that  good  scmceablc  |oiiils  c.m 
be  made  by  piopei  use  of  piesentls  avail.ible  melhods 

I’ersonnel  who  are  to  do  ihejoiriingshould  be  liained 
by  someone  familiar  with  the  requirenients.  1 oi  ntoie 
unusual  melhods  such  as  butt  fusion,  socket  heal 
fusion,  or  electrical  resistance,  specialized  tiaming 
should  be  required,  in  niiicli  the  same  wa>  that  wcldeis 
joining  steel  pipe  are  required  to  be  cerliried  weldeis 

Cleaning  of  Plastic  Pipe  DWV  Systems 

Model  DWV  systems  of  I’VC  and  .AH.S  pipe  weie 
labricaled  in  the  laboratory  for  use  ni  deieiniining  the 
effects  of  chemical  and  mechanical  cleaning  on  l’\'t 
and  ,\BS  pipe  used  in  DWV  systems  The  models  weie 
constructed  to  represent  typical  conliginatioiis  ( I iguie 
I)  common  in  residential  and  small  facilities  I he 


I.S 


Figure  1 . Model  DWV  system. 


models  included  pipe  and  fittings  from  the  outlet  of  a 
sink  or  lavatory.  All  assemblies  were  joined  using  the 
solvent-cementing  method. 

Chemical  Cleaning 

The  effects  of  commercial  chemical  cleaning  pro- 
ducts on  plastic  pipe  DWC  systems  were  tested.  Adding 
excessive  amounts  of  certain  cleaners  to  small  amounis 
of  water  standing  in  a pipe  (such  as  a P-trap)  generates  a 
great  deal  of  heat.  The  resulting  temperature  rise  within 
the  plastic  pipe  can  soften  the  pipe,  causing  it  to  be- 
come rubbery  and  sag  betwe^  n supports.  To  assess  this 
effect,  various  proportions  of  cleaner  and  water  were 
mixed,  and  the  resulting  temperatures  noted  (Table  5). 

Sections  of  1 1/2-in.  (3b-mrn(  diameter  .\B.S  and 
PVC  pipe  were  then  subjected  to  mixtures  of  the 
cleaners  and  water  to  determine  whether  the  pipe 
material  could  withstand  the  higli  temperatures  Ihe 
only  solution  causing  a problem  was  Drano  and  water 
When  200  g of  Drano  were  dis.solved  111  UK)  g ol  water, 
the  resulting  solution  was  hot  enough  ( |4()°1  |b0  <'|  ) 
to  melt  the  ABS  pipe  and  to  soften  the  PVC  pipe  Dis- 
solving 200  g of  Drano  in  20t)  g of  water  resulted  in  a 
temperature  (I25“F  (52“C)(  at  which  both  AHS  and 
PVC  softened  sliglitly. 


The  cleaners  were  then  used  in  1 1/2-in.  (38-mm) 
drains  (which  included  a P-trap  section)  of  ABS  and 
PVC  pipe.  The  water  was  introduced  into  the  pipe  first, 
followed  by  the  cleaner.  When  the  directions  on  the 
label  were  followed,  no  adverse  effects  were  evident. 
When  large  quantities  of  Drano  in  proportion  to  the 
water  present  were  added,  both  ABS  and  PVC  pipes 
were  softened.  However,  the  joints  in  pipes  maintained 
their  integrity  even  when  efforts  were  made  to  pull  the 
pipe  out  of  the  fitting,  fable  6 summari/.cs  the  results. 
The  temperatures  were  measured  on  the  outside  of  the 
pipe  using  a contact  pyrometer 

Mechanical  Cleaning  of  l)W\'  Sysierns 

,\  second  method  ol  cleaning  obstructions  from 
DWV  lines  is  hy  mechanical  means.  A well-designed 
DWV  system  provides  (oi  access  to  each  straight-run 
sectioi,  so  that  cleaning  can  he  accomplished  if  neces- 


fhe  most  common  ways  of  mechanically  cleaning  a 
DWV  pipe  are  "snaking"  with  a Hat  s^cel  ribbon  thiougli 
the  line,  "rodding"  with  a rigid  rod.  and  using  a power- 
diiven  rotating  toothed  cutler  to  chew  obstructions  in- 
to movable  pieces. 


Table  5 

Temperatures  Achieved  With  Various  Proportions  of  Cleaner  and  Water 


Approximate  Time  to 


Wei^t  of 

Weight  of 

Maximum 

Keac'h  Maximum  Temperature 

('leaner 

Cleaner,  g 

Water.*  g 

Temperature,  °r  f C) 

minutes 

Drani> 

50 

12.5 

2S4 (140) 

1 

50 

25 

2(>4  (129) 

1 

50 

50 

214  (1  l«) 

,S 

50 

too 

217  (10.1) 

S 

50 

200 

t 74  ( 79 ) 

.s 

Vanish 

50 

1 2.5 

77  ( 21) 

1 

so 

2S 

;S(  24) 

1 

50 

50 

7.S  ( 24) 

t 

50 

100 

(iX  ( 20) 

1 

5(( 

200 

6.1  ( 17) 

1 

Sani  riush 

50 

12.5 

XX ( 11 ) 

1 

50 

25 

XI ( 27) 

1 

50 

50 

XI  ( 27) 

1 

50 

100 

72 ( 22) 

1 

50 

200 

6.S  ( IX) 

1 

Liquid  Plumr 

50 

12.5 

71 ( 21) 

5 

50 

25 

71 ( 21) 

5 

50 

50 

71 ( 21) 

5 

50 

100 

71 ( 21) 

5 

50 

200 

71)  21) 

5 

iiousehold  Is c 

50 

12.5 

116)  5X) 

1 0 seconds 

(sodium  iiydroMdei 

50 

25 

140)  60) 

1 0 seconds 

50 

50 

174 ( 79) 

1 0 secstnds 

50 

100 

l.SK  67) 

1 

50 

200 

140 ) 60) 

s 

'Initial  water  temperature  52  1 ( I l°(T 


Srtaktrtg  causes  m prtrhlems  w illi  plaslic  pipe,  since 
It  ts  iittpossihle  lo  ittllicl  cnoiigli  force  through  llte  llex- 
thle  ribbon  lo  damage  the  pipe.  Rodding  should  no!  be 
done  lo  an\  ty  |>e  of  pipe  plastic  or  metallic  since 
the  amount  ol  tdrce  that  can  be  produced  with  vigorous 
pounding  could  shatter  or  punch  a hole  through  a lil- 
ting rests  were  conducted  with  a rotating  mechanical 
cleaner  lo  determine  if  it  can  be  used  with  plastic  pipe. 
\ rotary  power-driven  cleaner  was  run  Ihrougli  typical 
DWV  system  conliguralions  ol  AB.S  and  I’VC'  pipe  for 
2 hours.  \ rays  were  made  at  I 5 tnmute  intervals.  ,\BS 
and  l’V(  pipes  with  known  defects  (saw  marks)  were 
\-nyed  for  comparison  purposes.  V'ery  shallow  scral 
cites  of  less  than  I . d2  in.  (O.H  mitt)  depth  wore  detect- 
able by  this  iiKans.  the  location  and  appioMinalc 
depth  and  length  of  larger  delects  were  easily  identified. 
Hie  X rays  ol  the  pipes  cleaneil  with  the  rotary  cleaner 


showed  minor  scratcliing  confined  to  elbows  within  the 
system.  The  elbows  were  subsequently  cut  out  ol  the 
system  and  visually  examined.  The  examination  con- 
lirmed  that  this  type  of  mechanical  cleaning  would 
cause  no  appreciable  damage  to  a plaslic  pipe  DWV 
system  if  the  length  of  time  were  reasonable.  The  out- 
ward appearance  of  the  model  was  not  changed  as  a re- 
sult of  the  testing. 

Water  Hammer  Tests 

Walei  hammer  is  a phenomenon  which  may  occui 
when  llie  How  rale  of  a liquid  (or  othci  lliiid)  tlowing 
within  a pipe  changes.  When  this  occuis.  ihe  velocity 
ol  the  Iluid  also  changes,  lestiltmg  in  a pulse  wave  oi 
surge  of  pressure  along  the  Iluid.  I he  magnitude  ol  the 
pulse  wave  may  create  a shock  pulse  within  the  pipe 
Under  certain  conditions,  this  shock  load  may  be  great 
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I'ype  of 
Pipe 


PV( 

I 1/2  in. 
pipe 

Schedule  40 


I 


AliS 
1 1/2  in. 
pipe 

.Schedule  40 


Table  6 

Chemical  Cleaning  of  DWV  Systems 


('leaner 

Weight  of 
Cleaner,  g 

Weight  of 
Water,  g 

Temperature  at 
Lowest  Point 
on  P-I'rap 
"1(f) 

Temperature 

"1(f) 

Approximate  Time 
To  Reach  Maximum 
Temperature, 
minutes 

Remarks 

Drano 

(Direclion) 

35 

3.36 

125  ( 52) 

125  ( 52) 

5 

(Sirf)nj’cst 

Solution) 

3011 

150 

I50(  66) 

190 ( 88) 

10 

Pipe  skitlened  in 

Liifuid  Plunir 
(Direction) 

454 

130 

80  ( 27) 

80 ( 27) 

.30 

only  a lev^  places. 

Vanish 

(Direction) 

113 

130 

71  ( 22) 

71 ( 22) 

20 

Sani  Hush 
(Direction) 

113 

130 

71  ( 22) 

71  ( 22) 

20 

Lye 

(Direction) 

35 

130 

loot  38) 

100 ( 38) 

20 

Drano 

(Direction) 

35 

336 

124  I 52) 

140 ( 60) 

5 

(Strongest 

Solution) 

300 

150 

140  ( 60) 

I80(  82) 

10 

Pipe  softened  and 

Liquid  Plumr 
(Directions) 

454 

130 

80 ( 27) 

80 ( 27) 

30 

distorted. 

Vanish 

(Directions) 

113 

130 

73  ( 23) 

7.3  ( 2.3) 

20 

Sani  1 lush 

( Directions) 

113 

130 

73  I 2.3) 

7.3  ( 23) 

20 

lye 

(Directions) 

35 

1.30 

1 It)  1 4.3) 

1I0(  4.3) 

20 

cooogli  to  rupture  almost  any  kind  of  pipe.  According 
to  tlic  .American  Water  Works  Association  (AWWAH 
the  pressure  rise  due  to  water  hammer  may  be  calcu- 
lated by: 


Ps  = 


aV 

2.3  Ig 


|Kql| 


and 


4060 

( 1 + KD,/i:t)’^ 


I Ft,  21 


where  a = velocity  of  pulse  wave  in  feet  per  second 


'*Anon.,  /I  h’h'-l  Standard  for  I’olytinvl  Chloride  (I’VCj 
f’ressure  I’ipc,  4 in.  liirounh  12  in  Jor  Water  (Ainctitjn 
Water  Works  Associalion.  147.S|.  p 12. 


K = bulk  modules  of  water  = 244.000  psi 
Dj  = inside  diameter  of  pipe  in  inches 
t = modulus  of  elasticity  of  pipe  material 


t = wall  thickness  of  pipe  in  inches 
l\  = pressure  rise  in  pounds  per  square  inch 


't 

1 


V = velocity  change  in  feet  ,ier  second,  occuriing 
within  the  critical  time  2L/a  where  1.  is  the 
length  of  the  pijic  in  feet 


g=  gravilalional  acceleration,  .^2.2  feel  pei 
second. 


IX 


riiere  is  a limiting  factor  for  valve  closing  time  based 
on  the  pipe  length  and  the  rate  of  sound  transmission 
through  the  lluid.  The  critical  time  is  given  by  T < 2L/a, 
where  1 is  the  valve  closure  time  in  seconds.  L is  the 
pipe  length,  and  a is  the  velocity  r>f  pulse  wave  in  the 
lluid. It  the  actual  time  of  closure  is  greater  than  the 
critical  time,  the  actual  water  hammer  is  reduced 
appro.ximately  in  proportion  to  the  ratio  of  the  critical 
to  the  actual  time  of  closure. 

I he  following  formula  allows  a cjuick  estimation 
of  the  pressure  pulse  when  the  factors  of  velocity, 
length  and  time  are  known: 


where  Pp  is  the  pulse  pressure  in  psi 

V is  velocity  in  feet  per  second 

L is  the  pipe  length  in  feet 

T is  the  velocity  cliange  mechanism  (valve  clos- 
ing time  in  seconds) 

0.070  is  the  constant.^ 

.\s  can  be  seen  in  this  relation,  a combination  of 
long  pipe,  high  liiiuid  velocity,  and  short  valve  closing 
time  can  cause  extremely  high  pressure  pulses,  I'or 
example,  assuming  a lOO-ft  (,H)-m)  long  pipe,  a velocity 
of  10  fi/sec  (3  m/sec),  and  a quick  closing  valve  time  of 
0.1  sec,  the  pressure  pulse  would  be 

„ _ (0.070)  (10)  (100) 
f 0.1 

Pp  = 700  psi  (4,K:  X 103  ki>.,y 

Plastic  pipe  systems  should  he  sized  such  that  liquid 
velocity  does  not  exceed  .1  or  4 It  sec  (0.4  to  1 .2  m/sec), 
and  the  use  of  quick-closing  valves  should  be  tnini- 
mi/ed.  In  addition,  expansion  chambers  should  he 
inserted  in  the  system  if  long  lengths  cannot  he  avoided. 
Ihese  expansion  chambers  contain  a column  of  air 
which  acts  as  a cushion  and  damps  out  a nominal  pres- 
sure pulse  before  it  can  significantly  harm  the  pipe. 


*(t.  M t l.iir  .init  .1  C.  Cieyer.  ii'aler  Supply  aiul  It’a.vfc 
is’iityr  Disposal  iJohn  Wiley  X Sons.  l‘>.S4l.  p .115. 

*1).  A Cli.iMs.  I'lusric  I’lpiuil  Svslcms  ilndnslrijl  Press. 
Inc  . I 'J’M.  p .1 1 


The  water  hammer  tests  were  designed  to  determine 
whether  one  kind  ol  joint  or  joints  made  under  paiticu- 
lar  conditions  were  most  likely  to  tail  due  to  the  watei 
hammer  phenomenon.  The  tests  were  conducted 
oti  (1)  3/4-in.  ( 18-mm)-diameier  PVC  and  CPVC  pipe 
with  solvent-cemented  joints  made  under  temperature 
conditions  ranging  from  25°  to  1 10°1-  ( 4°  to  43'’C); 

(2)  3/4-in.  (IS-mm)  PVC  with  threaded  joints;  and 

(3)  PI:  and  PI)  pipe  assembled  with  compression  inseil 
fittings,  file  pipes  were  made  up  of  4-  to  5-lt-long 
(1.2-  to  l..‘i-m)  sections  with  joints  between  sections. 
Joints  were  made  up  at  the  various  conditions,  noted, 
ami  tagged,  bach  pipe  was  supporterl  at  4-lt  (1.2-ml 
Intervals  on  3/4-m.  ( I S-mni)-w ulc  suppoils  which 
did  not  restiain  the  pipe.  No  ollsets  were  included  in 
the  pipe  run.  since  offsets  tend  to  absorb  energy  liom 
the  system.  The  line  length  in  each  case  was  50  ft 
( 1 5 m). 

A solenoid-operated  valve  similar  to  the  type  used  in 
automatic  washers  and  dishwashers  was  used  (figure 
2).  A timer  (figure  3)  was  included  to  give  15-sec  on 
and  15-sec  off  periods  of  operation.  Its  closuie  time 
was  0.1  sec.  Hits  setup  resulted  in  pressure  pulses  ol 
105  to  140  psi  (724  to  '■Hiti  kPa).  'Hie  numbei  ol 
cycles  used  in  the  testing  was  selected  to  represent 
the  operation  of  the  typical  lesidenlial  washing  machine 
or  dishwasher. 

Hie  velocity  ol  liquid  in  the  line  was  v.iiied  by  in- 
stalling a bladder-type  storage  tank  (figiiie  4).  I In- 
tank  was  filled  with  watei;  compressed  air  was  then 
added  to  the  tank  to  increase  the  pressuie.  1 me  pies- 
sure  of  50  psi  (345  kl’a)  resulted  m 3 It  sec  10.4  m sec) 
velocity,  and  40  psi  (b21  kPa)  tank  pressuie  resulted  in 
4 ft/sec  (1.2  ni/sec)  velocity.  These  were  tlie  piessures 
and  velocities  used  in  the  testing. 

Initially,  ( PVC’  pipe  and  joints  weie  tested.  I In- 
pipe  was  subjected  to  3270  pulses  of  105  to  140  psi 
(724  to  4(1(1  kPa)  over-line  pressure.  Pulse  piessuies 
were  measured  at  tbe  tank,  which  was  50  It  (15  in) 
from  the  solenoid  valve.  No  leaks  or  other  evidence  of 
failures  were  noted. 

PI:  and  PI)  pipes  were  lested  under  similar  conditions 
with  no  failures. 

PVC'  pipe  was  tested  in  two conligurations  schcdiile 
40  pipe  with  solvent-welded  joints  and  schedule  M) 
[iipe  with  threaded  |oints  fliete  weie  no  l.iihiies  in 
3000  cycles  at  10‘ilo  1 40  psi  ( 724  to  4(i(,  |^P,i ) 
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Figure  4.  Storage  tank. 


Schedule  40  CPVC  pipe  with  solvent-cemented  joints 
was  retested  with  pressure  pulses  of  105  psi  (724  kPa) 
and  alternate  days  of  cold  (45°F  [7°C] ) and  hot  water 
( 140°F  |60°CJ ).  The  system  was  set  up  such  that  a res- 
onating cycle  of  4 pulses/sec  occurred.  Approximately 
1 20.000  cycles  per  work  day  were  run  until  1 ,133,600 
cycles  were  completed.  No  failures  occurred  in  either 
the  pipe  or  the  joints  formed  at  various  temperature 
conditions.  There  was  essentially  no  difference  in  per- 
formance with  hot  or  cold  water. 

The  test  results  indicated  that  properly  designed 
and  installed  plastic  pipe  can  withstand  many  nominal 
pressure  pulses  occurring  rapidly  for  several  hours’ 
duration  in  either  hot  or  cold  water  lines. 


Any  decision  on  whether  to  use  plastic  pipe  for  a 
particular  application  should  be  preceded  by  examin- 
ation of  tile  possible  advantages  and  disadvantages  of 
both  plastic  pipe  and  other  pipe  materials.  In  evaluat- 
ing piping  for  plumbing  systems,  performance  in  the 
system  should  be  the  chief  criterion;  comparing  the 
properties  of  the  materials  of  which  the  pipes  are  made 
is  not  a meaningful  way  to  assess  performance.  Since 
according  to  NBS  “there  is  considerable  predisposition 
in  the  plumbing  industry  regarding  the  choice  of  piping 
materials,’’7  it  is  important  that  care  be  taken  in  reach- 
ing a fair  decision.  The  following  discussion  of  the  at- 
tributes of  metal  piping  systems  (including  cast  iron, 
galvanized  iron  or  steel,  copper,  brass,  bronze,  and 
stainless  steel  piping  materials)  and  thermoplastic 
piping  systems  will  help  in  reaching  the  decision. 

Metal  Piping  Systems 

Potential  Advantages 

The  following  are  potential  advantages  of  metal 
piping  systems:* 

a.  The  structural  strength  of  metal  piping  is  higli, 
and  the  dimensions  change  little  over  a normal  range 
of  temperatures  for  plumbing  service. 

b.  Movement  of  the  pipe  from  hydraulic  loads  and 
thermal  effects  is  small,  so  clearances  need  only  be 
nominal  and  control  of  thermal  expansion  or  contrac- 
tion can  readily  be  accompUshed  with  standard  tech- 
niques. 

c.  Since  metals  are  noncombustible  at  the  tempera- 
tures usually  encountered  in  building  fires,  toxic  pro- 
ducts are  not  produced.  Care  is,  however,  needed  in 
the  construction  of  plumbing  chases  and  walls  to  con- 
trol the  spread  of  fire  and  the  toxic  products  from 
combustible  building  materials. 

d.  Susceptibility  to  bacteriological  and  biological 
attack  is  insignificant. 

e.  Grounding  of  electrical  appliances  and  circuits  is 
convenient,  since  metals  are  conductors. 


’R.  S.  Wyly,  et  al..  Review  of  Standards  and  Other  In- 
formation on  Thermoplastic  Piping  in  Residential  Pliimhing. 
Building  Science  Series  68  (National  Bureau  of  Slaiulards. 
May  1975),  p 9. 

'Wyly,  et  at.,  pp  9-12. 
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r.  The  heavy  mass  of  east  iron  or  steel  piping  helps 
to  dampen  vibrations  that  eoiild  result  in  unwanted 
noise. 

g.  Durability  varies  with  the  metal  selected  for  use. 
Data  obtained  througli  e.vperiencc  permits  selection  ot 
the  metal  which  will  provide  the  durability  needed  for 
a particular  use. 

h.  Satisfactory  mechanical  and  chemical  cleaning 
procedures  have  been  available  for  many  years;  how- 
ever. some  augers  and  chemicals  can  reduce  the  life  of 
the  pipe. 

M I ten  rial  Disadvan  tages 

Potential  disadvantages  of  metal  piping  include  the 
following:'^ 

a.  C orrosion  may  affect  all  metal  piping  to  some  ex- 
tent. Copper  may  corrode,  particularly  around  bra/ed 
loints  or  in  urinal  drain  piping.  Stray  electric  currents 
moving  alo  g a pipe  may  cause  corrosion  where  the 
cuirent  enters  the  earth.  Dissolved  carbon  dioxide  in 
the  water  causes  corrosion  of  ferrous  as  well  as  nonfer- 
rous  pipes.  Iron  pipe  readily  corrodes,  forming  a pipe- 
clogging rust  scale.  Deep  pitting  of  iron  pipe  may  occur, 
particularly  with  acid  waters.  Steel  pipe  joints  may  fail 
m a corrosive  environment  (e.g..  burial  in  a corrosive 
soil)  because  the  protective  galvanizing  is  removed  in 
the  threading  operations.  Protective  coatings  may  be 
required  in  such  cases. 

b.  Some  of  the  jointing  techniques  make  assembly 
of  piping  tedious.  Pipe  and  fittings  may  be  relatively 
heavy,  necessitating  helpers  for  each  plumber. 

c.  Accommodating  some  of  the  metallic  piping 
may  create  space  problems,  particularly  where  reduced- 
size  structural  elements  are  to  be  used,  since  the  piping 
has  a large  overall  outside  diameter  and  bulky  joints. 


f.  t'ontamination  of  watei  may  occur  from  lead 
soldering,  copper  corrosion,  and  rusting.  Watei  compo- 
sition and  tempeiatiire  are  major  determinants  ol  the 
extent  of  this  problem. 

g.  Condensation  of  moisture  fiom  the  air  on  cold 
pipes  increases  exterior  corrosion  and  promotes  damp 
conditions  for  growth  of  fungus  and  icing  of  poorly  in- 
sulated cavities.  Similarly,  the  high  thermal  conductivi- 
ties of  metal  pipes  contribute  to  frost  closures  of  vent 
terminals  in  north  latitudes. 

h.  Sound  transmission  by  conduction  is  high  in  stiff 
metal  systems;  thus,  knocking  initiated  at  one  point 
can  be  transmitted  througliout  the  building. 

Many  of  the  potential  disadvantages  of  metallic  pip- 
ing for  plumbing  may  be  overcome  through  adherence 
to  generally  accepted  good  practice  in  design  and  in- 
stallation. For  example,  where  water  characteristics  are 
adverse,  a water  quality  control  program  or  an  alternate 
choice  of  material  can  provide  an  acceptable  solution. 
Use  of  resilient  gaskets  and  supports  can  reduce  sound 
transmission,  and  use  of  better  insulation  and  humidity 
control  can  reduce  exterior  condensation. 

Thermoplastic  Piping  Systems 

Potential  Advantages 

The  following  are  potential  advantages  of  thermo- 
plastic piping  systems;  lb 

a.  Because  the  material  is  lightweight,  individuals 
can  handle  it  easily,  and  dead-load  forces  on  the  struc- 
ture are  reduced. 

b.  Corrosion  resistance  to  water  and  most  house- 
hold chemicals  is  high.  This  results  in  a cost  savings. 

c.  Deposits  do  not  accumulate  to  the  extent  associ- 
ated with  some  metal  piping  materials. 


d.  For  heavy  metal  pipes,  the  structural  loading  is 
particularly  high  under  seismic  conditions. 

e.  .Accumulation  of  deposits  from  corrosion,  tluid 
suspensions,  and  chemical  precipitation  can  seriously 
reduce  inside  diameter  and  hydraulic  How,  particularly 
III  the  case  of  ferrous  piping  in  hard  water. 

”K  .S  Wyl>,  cl  al  . Ki'vicw  t)}  StaiidarUs  and  Other  hi- 
tormatUm  on  t Itermoplaslic  I’ipinit  in  Residential  Housing. 
HtiilJinc  Si  icTKc  Series  (iH  iNjlional  Bureau  of  Staniiards. 
\l.i)  l>r7.S|  pp  U I ’ 


d.  F'lectrolytic  action  and  electrical  conductivity  are 
insignificant;  this  could  reduce  the  problems  of  electro- 
lytic corrosion. 

c.  During  construction,  fire  hazards  arc  eliminated, 
since  the  torches  used  for  brazing  or  soldering  metal 
pipe  and  fittings  are  not  used  in  joining  thermoplastic 
pipe. 


'"Wyly.elal..ppO-i: 


I.  Ihcimoplastic  pipe's  lower  stilliiess  reiluces 
souikI  iransmission  along  its  length  eontparetl  to  that 
along  metals. 

g.  Combined  material  and  labor  factors  can  produce 
a considerable  cost  reduction  ( 1 5 to  50  percent ) througli 
the  use  of  plastic  pipe.' ' 

h.  Production  of  plastic  pipe  for  a particular  project 
is  more  energy-elficient  than  production  ot  metallic 
pipe  tor  the  same  installation,  I'his  factor's  signincance 
itiay  increase  as  the  cost  per  energy  unit  cotitinues  to 
climb. 

/’( ) Icnriul  Disadvamages 

The  potential  disadvantages  of  thermoplastic  piping 
sy  stems  include:  >- 

a.  Tach  particular  thermoplastic  has  a ma.ximum 
service  temperature  which  .sets  the  upper  limit  to  which 
the  pipe  may  be  heated  without  damage.  Wlien  lieated 
above  this  temperature,  the  pipe  material  will  soften 
and  deform;  upon  cooling,  it  will  harden  to  the  de- 
formed shape  and  dimensions.  These  critical  tempera- 
tures lor  the  thermoplastics  considered  here  are  near 
the  temperature  of  boiling  water;  hence,  it  is  important 
to  determine  that  the  normal  service  temperature  will 
be  below  the  ma.ximum  service  temperature.  In  addition, 
the  strength  decreases  as  the  temperature  increases, 
which  is  particularly  important  in  pressure  piping. 
Therefore,  both  tire  service  pressure  and  service  tem- 
perature must  be  considered  in  specifying  the  appro- 
priate material  and  the  wall  thickness  of  the  pipe. 

b.  Movement  of  pipitig  resulting  frotn  hydraulic 
loads  and  thermal  effects  is  relatively  high  compared 
to  metals.  Special  attention  must  therefore  be  given 
to  installation  details. 

c.  Mechanical  cleaning  to  remove  obstructions  in 
drains  and  vents  with  conventional  equipmetit  used  to 
clean  metallic  systems  (e  g.,  power-driven  auger,  rod- 
ding.  or  scraping  mechanisms)  may  damage  piping. 
Care  must  be  taken  in  selecting  the  mechanisms  to  be 
used. 

d.  Controlling  the  spread  of  fire,  smoke,  and  toxic 
gases  from  plumbing  chases  or  walls  containing  thermo- 

" I)  A.  Cliasis.  riuslic  I'iiung  Svsh  ms  (liuliisirial  I’rcss.  Ine.. 
l'»7ro.  pp  l.t.S-I.S.S. 

''Wyly.el  at  . pp  9-1  ’ 


plastic  materials  may  reiiuire  special  attention  to  inslal- 
lalion  details. 

e.  (irounding  of  electrical  appliances  and  electiical 
circuits  must  be  accomplished  via  a separate  conductor 
and  ground  spike  when  thermoplastic  water  service  pip- 
ing is  used. 

f.  If  thermoplastics  are  to  be  exposed  to  the  sun  for 
long  periods,  they  may  require  special  stabilisation  to 
prevent  degradation  due  to  ultraviolet  radiation.  Thus, 
choice  of  the  material  to  be  used  requires  care. 

g.  Due  to  its  light  weight,  thermoplastic  pipe  otters 
little  acoustical  damping  to  airborne  sound;  special 
measures  may  therefore  be  required  to  counteract 
any  unpleasant  sounds, 

h.  Because  of  the  relatively  short  period  of  experi- 
ence with  thermoplastic  piping  for  residential  plumb- 
ing. compared  to  that  with  metals,  and  because  of  the 
unreliability  and  incompleteness  of  data  on  experience, 
some  degree  of  uncertainly  exists  regarding  thermo- 
plastic piping's  long-term  durability  atid  its  susceptibility 
to  bacteriological  and  biological  attack.  Laboratory 
tests  have  produced  chemically  induced  cracking 
(environmental  stress  cracking)  of  thermoplastics. 
This  phenomenon  is  not  well  defined,  nor  is  its  relative 
significance  established  in  relation  to  thermoplastic 
piping  systems  in  service.  This  is  largely  because  of  un- 
certainty as  to  the  relationship  between  the  typical 
pattern  of  service  exposure  and  the  laboratory  con- 
ditions under  which  stress  cracking  can  be  produced. 

Many  of  the  potential  disadvantages  in  using  thermo- 
plastic piping  systems  in  plumbing  can  be  resolved  w ith 
sensible  design,  assembly,  and  use.  Overcoming  the 
disadvantages  is  not  costly  if  the  housing  design  incoipor- 
ales  the  requirements  prior  to  consiiuclion.  riicimo- 
plastic  piping  systems  must  be  evaluated  against  mean- 
ingful working  criteria  in  a service  enviriinmcnt.  1 ach 
material  may  have  characteristics  that  compare  lavoi- 
ably  with  those  of  another  material,  but  it  can  also 
have  its  own  particular  set  of  problems  which  must  be 
resolved  if  the  material  is  to  be  used  successfulK  m a 
working  system.  With  traditional  matenals,  resolution 
of  many  problems  has  come  about  gradiialls  with  the 
development  of  improved  techniques  and  pioducis. 
Because'  thermoplastic  piping  technology  is  still  devel- 
oping, not  all  problems  requiring  experience  to  resolve 
have  yet  been  settled  to  the  satislaclion  of  all  con- 
cerned groups. 
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Selecting  a Thermoplastic  System 

Alloi  weigluiig  llio  potciuial  athaiilagos  ami  ilisad- 
vamaites  ol  llio  diHcn.'m  kinds  i>l  pipe,  a sclocliun  can 
ho  inado.  Hio  host  way  Ui  soleol  the  lype  ul  plastic 
pipe  Uu  a pailiciilai  application  is  lo  haso  the  solcclion 
on  tlio  oxporionces  ol  others  who  have  used  the  material 
snccessltilly  . I'ahle  ^ presents  jjeneial  giiidatice  lor  ma- 
leiial  selection  loi  a variety  ot  typical  applications; 
these  selections  aie  based  on  expeiieitce  in  luinieroiis 
insiallalions  Many  ol  the  standards  listed  in  Appendix 
A also  indicate  appiopriate  inatches  between  mateiial 
and  apphcalion.  Any  jjood  hook  on  plastic  pipe  will 
inve  si/es.  latnii’s.  and  types  ol  pipe  available.  H a ina- 
teiial  IS  heiiti;  selected  toi  cheniical  wastes,  plastic  pipe 
niantiractniers'  published  literature  should  be  consulted 
lor  reconiinendalions. 


c IMPACT  ON  CORPS  OF  ENGINEERS 
^ GUIDE  SPECIFICATIONS 


Corps  ol  laigineers  (luide  Specilicalions  were  re- 
viewed to  deterniine  which  of  them  may  be  alfecled 
It  plastic  pipe  is  allowed  for  general  use  (as  indicated 
by  the  applications  in  Table  7)  in  construction  and 
rehabilitation  work.  Appendix  1)  lists  the  (Juide 
Specifications  which  may  reciuire  revision  and  identi- 
ties the  type(sl  ol  plastic  pipe  which  could  be  included 
as  an  alternate  material. 


C CONCLUSIONS 
^ AND  RECOMMENDATIONS 


Conclusions 

riie  investigations  doenmentod  in  this  report  have 
led  to  several  conclusions; 

a.  Plastic  pipe  is  satisfactory  for  use  in  military  fa- 
cilities based  on  the  successful  use  by  civilian  builders 
of  billions  of  pounds  per  year  of  plastic  pipe  which  is 
piodiiced  under  excellent  iiiiality  control  conditions 
and  which  meets  definite  standards  and  specifications. 


b.  Significant  cost  savings  in  both  material  and  laboi 
can  be  leali/ed  by  using  plastic  pipe;  up  to  about  50 
percent  of  the  cost  of  mateiial  and  labor  of  an  instal- 
lation can  be  saved.  Plastic  pipe's  coirosion  resistance 
can  produce  additional  savings. 

c.  Plastic  pipe  is  available  in  a lange  of  si/es  and 
pressuie  latings  which  covers  most  water  and  gas  dis- 
tribution, electrical  conduit,  DWA',  and  sewer  system 
needs. 

d Plastic  pipe  costs  less  to  piodiice  in  leims  ol 
eneigy  iei|iiiied  than  does  metallic  pipe.  Aseneigy  mill 
costs  go  up.  this  faetoi  will  become  iiioie  sigmlicaiil. 

e.  Forming  good  loints  leepiires  that  personnel  do- 
ing the  joining  receive  iraimng  fiom  someone  familiar 
with  the  requirements  and  have  some  opportunity  for 
practice,  (lood,  serviceable  joints  can  be  made  with 
pioper  use  of  the  currently  available  methods. 

f.  Indiscriminate  and  abusive  applications  of  cei- 
tain  commercially  available  eleamng  agent  sand  methods 
can  harm  plastic  pipe  DW’V  and  sewer  systenis.  How- 
ever. prudent  use  of  both  chemical  and  mechanical 
cleaning  mechanisms  will  not  damage  such  systems. 

g.  Properly  designed  and  installed  plastic  pipe  can 
withstand  many  nominal  pressure  pulses  oceurimg 
rapidly  for  several  hours'  duration  in  eithei  hot  oi  cold 
water  lines  without  failure. 

Recommendations 

It  is  recommended  that  plastic  pipe  be  aiithoii/ed 
for  use  as  an  alteinate  material  foi  walei  distiilnilion. 
irrigation,  gas  distribution,  DWA'.  and  sewei  systems 
under  the  same  criteiia  as  it  is  allowed  in  civilian  ap- 
plications and  that  applicable  guide  specifications  be 
modilled  lo  show  such  aiilhori/alion. 

It  is  further  recommended  that  only  materials  iden- 
tified as  meeting  ASTM  and  NSb  standards  be  used. 
To  assure  quality  control,  it  is  recommended  lhal 
Corps  of  lingineers  eontractors  be  lequired  to  use  ijiial- 
ified  installers  oi  to  have  a representative  from  the 
pipe  maiuifaclurei  provide  training  lo  the  inslalleis  and 
be  present  during  the  first  full  day  of  installation  lo 
observe  the  procedures  employed. 


Table  7 

Plastic  Pipe  Selection  Guide' 


Application 

Pipe  Material 

Usual  Juintmg  Method 

U:iter  JistribuUon 
viiul  l>r;inch  lines 

PVl 

0-Kmg.  gasketed  fittings,  solvenl-ceiiiented 

Walci  service  pipe 

PV( . Pit,  PI 

l*VC;  solvent-cemented.  0-Ring,  threaded  Sche- 
dule KO  Of  greater 
IM  . Pli;  compressitin  insert 

Itiieriiir  pliimhm^ 

Snlvent-cemenled  ( threaded.  Schedule  HO  or 

a C’oUl  water 

PV( 

greater) 

b.  Hot  water 

n>V( , Pit 

Solveni-coinented.  compression  insert 

(>as  mains 

PI 

Butt  fusion 

PVC 

0-Ring,  flanged 

(ias  service  pipe 

PI. 

C oinpression  insert 

PV( 

I hreadcd.  solvent  cemented 

Drain  pipe 

PVC',  Alts,  PI. 

PVC.  ABS:  solvent-cemented 

PL:  butt  heat  fusion,  electrical  resistance 

1>WV 

PVC',  A US 

Solvent-cemented 

Sewer  mains 

PVC,  A US.  pi; 

LVC.  ABS:  solvent-cemented,  0-ring 
PL:  butt  heat  fusion,  Hanging 

Water  well  casing 

PVC 

Solvcnl-cemcmcd,  Restrained  0-Ring,  threaded 

Water  well  pipe  (sub- 

PI,, Pit 

Compression  insert 

mergible  pump,  etc.) 

Compression  Hared  (PB  only) 

Irrigation 

a.  High  head 

PVC  . PI 

PVC':  solvent-cemented,  0-ring 
PK:  butt  heal  fusion 

b.  Low  head 

PVC,  Pi;.  PB 

PVC:  solvent-cemented.  0-rint: 

PB.  PI- ; butt  heat  fusion,  compression  insert 

c.  Lawn  and  turf 

PVC.  pi:,  pb 

PVC:  0-rinp.  solvent-cemented 

pi; 

PI..  PB:  butt  heat  fusion,  compression  insert 

d.  Drip 

Compression  insert 

» ieclrical  conduct 

.1.  Aboveground 

PVC,  pi; 

PVC':  Solvent-ecmentcd.  0-ring 
PI:  butt  heat  fusion,  flanged 

b.  HeU)w  ground 

PVC.  pi;,  a US 

PVC.  ABS:  solvent-cemented.  0-ring 
PI:  butt  heal  fusion,  flanged 

•Data  derived  (rom  I).  A.  Chasis,  Plastic  Pipm  Systems  (Industrial  Press.  Ine..  1976),  trade  journals 
and  manulacturers' literature. 
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APPENDIX  A: 

STANDARDS  RELATED  TO  PLASTIC  PIPE 


ASTM 

American  Society  for  Testing  and  Materials 
ldl6  Race  St 
Philadelphia,  PA  19103 

For  the  purposes  of  this  report,  the  ASTM  Standards 
were  divided  into  three  groups;  specifications  for  plas- 
tic pipe,  fittings,  and  related  materials;  methods  of  test- 
ing thermoplastic  pipe  and  tubing;  and  recoimncnded 
practices.  The  listing  also  provides  cross-references  to 
ANSI  and  NBS  Standards,  ANSI’s  plastic  pipe  standards 
are  cataloged  in  their  B72  and  K65  series.  Since  there  is 
an  identical  or  more  recently  updated  ASTM  standard 
for  each  standard  in  these  series,  the  ANSI  designations 
are  presented  in  parentheses  after  the  corresponding 
ASTM  Standard,  Where  applicable,  NBS  product 
standards  (PS)  related  to  plastic  pipe  are  also  cross- 
referenced.  However,  these  PSs  are  no  longer  available. 

Specifications  for  Plastic  Pipe, 

Fittings  and  Related  Materials 

a.  Acrylonitrile-Butadiene-Sytrene  (ABS) 

D 1527-73a,  Acrylonitrile-Butadiene-Styrene  (ABS) 
Plastic  Pipe,  Schedules  40  and  80.  (ANSI  B72.5  - 
1971)  (NBS  PS18-69) 

D 1788-73,  Rigid  Acrylonitrile-Butadiene-Styrene 
(ABS)  Plastics.  (ANSI  K65.205  - 1971 ) 

D 2282-73a,  Acrylonitrile-Butadiene-Styrenc  (ABS) 
Plastic  Pipe  (SDR  PR).  (ANSI  B72.3  - 1967)  (NBS 
PS  1 9-69) 

I)  246.S-73,  Threaded  Acrylonitrile-Butadiene-Sty- 
rene  (ABS)  Plastic  Pipe  Fittings,  Schedule  40. (ANSI 
K(1.‘^.I6.‘>  - H>7I ) 

I)  2468-73,  .Socket-Type  Acrylonitrile-Butadienc- 
Styrene  ( ABS)  Plastic  Pipe  i ittings.  Schedule  40. 
(ANSI  K6.VI64  - 1 97 1 ) 

I)  2469-73.  Acryloniirile-Butadiene-Styrene  (ABS) 
Plastic  Pipe  I ittings,  Schedule  80.  (ANSI  K6.S.163- 
I97I ) 


D 266I-74,  Aciylonitrile-Butadieiie-Styiene  (ABSl 
Plastic  Diaiii,  Waste,  and  Vein  Pipe  and  I ittings. 
(ANSI  B72.I8  ■ I97I) 

D 2680-74,  Acrylonitrile-Butadiene-Styrene  (ABS) 
Composite  Sewer  Piping. 

D 2751-73,  Acrylonitrile-Butadiene-Styrene  (ABS) 
Sewer  Pipe  and  Fittings.  (ANSI  K65.59  - 1971 ) 

b.  Poly(vinyl  chloride)  (PVC) 

D 1785-69,  Poly(vinyl  chloride)  (PVC)  Compounds 
and  Chlorinated  Poly( vinyl  chloride)  (CPVC)  Com- 
pounds, Rigid.  (ANSI  K65.206  -1971) 

D 1785-74,  Poly(vinyl  chloride)  (PVC)  Plastic  Pipe, 
Schedule  40,  80,  and  120. (ANSI  B72.7  - 1971)(m- 
cludes  CPVC  4 1 1 6)  (NBS  PS2 1 -70) 

D 2241-74,  Poly(viny)  chloride)  (PVC)  Plastic  Pipe 
(SDR-PR  and  Class  T).  (ANSI  B72.2  - 1967)  (NBS 
PS22-70) 

D 2464-74,  Threaded  Poly(vinyl  chloride)  (PVC) 
Plastic  Pipe  Fittings,  Schedule  80.  (ANSI  K65.166  - 
1971) 

D 2466-74,  Socket-type  Poly(vinyl  chloride)  (PVC) 
Plastic  Pipe  Fittings,  Schedule  40. 

D 2467-74,  Socket-type  Poly(vinyl  chloride)  (PVC) 
Plastic  Pipe  Fittings,  Schedule  80. 

D 2265-74,  Poly(vinyl  chloride)  (PVC)Plastic Drain, 
Waste,  and  Vent  Pipe  and  Fittings.  (ANSI  K6.5-5ti  - 
1971) 

D 2672-73.  Bell-end  Poly-(vinyl  chloride)  (PVC) 
Pipe.  (ANSI  B72.20-  1971) 

D 2729-72,  Polylvitiyl  chloride)  (PVC)  Sewer  Pipe 
and  Fittings. 

D 2740-74,  Poly( vinyl  chloride)  (PVC)  Plasfic  Tub- 
ing. (ANSI  B72J2  - 1971 ) 

D 2836-72,  Filled  Poly(vmy  I chloride)  (PVC)  Senei 
Pipe. 

I)  2949-71.  Three-Inch  Thin  Wall  Poly(vmyl  chloi 
ide)  (PVC)  Plastic  Dram.  Waste,  and  Vein  Pipe  and 
Fillings. 


1)  3033-73,  Type  PSP  Poly(vinyl  chloride)  Sewer 
Pipe  and  Fittings. 

U 3034-73a,  Type  PSM  Poly(vinyl  eliloride)  Sewer 
Pipe  and  Fittings. 

D 3036-73,  Poly(vinyl  chloride)  (PVC)  Plastic  Line 
Couplings,  Socket-type. 

c.  Chlorinated  Poly(vinyl  eliloride)  (CPVC) 

D 2846-73,  Chlorinated  Poly(vinyl chloride) (CPVC) 
Plastic  Hot  Water  Distribution  Systems. 

d.  Polyethylene  (Pt) 

D 1 248-74,  Polyethylene  Plastics  Molding  and  tx- 
trusion  Materials. 

D 2104-74,  Polyethylene  (PF)  Plastic  Pipe,  Schedule 
40.  (ANSI  B72.8  - 1971  )(NBS  PSIO-69) 

1)  2239-74,  Polyethylene  (PF)  Plastic  Pipe  (SDR- 
PK).  (ANSI  B72.I  - 1967)  (NBSPSI  1-69) 

D 2447-74,  Polyethylene  (PF)  Plastic  Pipe,  Schedules 
40 and  80  Based  on  Outside  Diameter.  (ANSI  B72. 13- 
1971  )(NBS  PS12-69) 

D 2609-73.  Plastic  Insert  Fittings  lor  Polyethylene 
(PI  ) Plastic  Pipe, 

I)  2610-73.  Butt  Fashion  Polyethylene  (PFi)  Plastic 
Pipe  Fittings,  Schedule  40.  (ANSI  (K6.S.160  - 1971 ) 

D 2611-73,  Butt  Fashion  Polyethylene  (PF)  Plastic 
Pipe  Fittings,  Schedule  80.  (ANSI  K65.159  - 1971 ) 

1)  2683-70.  Socket-Type  Polyethylene  (Pli)  Fittings 
tor  SDRl  1 .0  Polyethylene  Pipe. 

U 2737-74,  Polyethylene  (PF)  Plastic  Tubing. 

D 303.S-74,  Polyethylene  ( PF.)  Plastic  Pipe  (SDR-PR) 
Based  on  Controlled  Outside  Diameter. 

D 3197-73.  Insert-type  Polyethylene  Fusian  Fittings 
tor  SDRl  1 .0  Polyethylene  Pipe. 

D 3261-73,  Butt  Heat  Fusion  Polyethylene  (PF) 
Plastic  Fittings  for  Polyethylene  (PF)  Plastic  Pipe 
and  Tubing. 


Note;  In  addition  to  these  standards  lor  the  common 
residential  plastic  pipes,  ASTM  lists  standards  lor  cel- 
lulose-acetate-butyrate (CAB),  polybutylene  (PB),  and 
styrene-rubber  (SR)  thermoplastic  pipes  and  fittings, 
and  reinforced  thermosetting  plastic  pipes  and  fittings. 

e.  Specifications  for  Plastic  Piping  Solvent  Cements 

D 2235-73,  Solvent  Cement  for  Acrylonitrile-Buta- 
diene-Styrene  (ABS)  Plastic  Pipe  and  Fittings. (ANSI 
B72.23  - 1971) 

D 2S64-73a,  Solvent  Cements  for  Poly(  Vinyl  chlor- 
ide) (PVC)  Plastic  Pipe  and  Fittings.  (ANSI  B72. 1 6 - 
1 97 1 ). 

D 3138-72,  Solvent  Cements  for  Joining  Acryloni- 
trile-Butadiene-Styrer . (ABS)  Pipe  and  Fittings  to 
Poly(vinyl  chloride)  (PVC)  Pipe  and  Fittings  lor 
Non-pressure  Applications. 

Methods  of  Testing  of  Thermoplastie  Pipe  and  Tubing 

D 1180-57(1972),  Bursting  Strength  of  Round  Rig- 
id Plastic  Tubing. 

D 1598-74,  Time-to-Failure  of  Plastic  Pipe  I ndei 
Long-Term  Hydrostatic  Pressure.  (.ANSI  B"’2.6  - 
1971). 

1)  1599-69,  Short-Time  Rupture  Strength  ol  Plastic 
Pipe,  Tubing  and  Fittings.  (ANSI  K6.‘s..83  - 1971 ) 

D 2122-70,  Determining  Dimensions  of  Theimo- 
plastic  Pipe  and  Fittings. 

1)  2152-67  (1972),  Quality  of  Fxtruded  Poly(vinyl 
chloride)  Pipe  by  Acetone  Iminerson.  (ANSI  B72  9 . 
1971). 

D 2290-69,  Apparent  Tensile  Strength  of  Ring  and 
Tubular  Plastics  by  Split  Disk  Method. 

1)  2412-68,  lixternal  Loading  Properties  ol  Plastic 
Pipe  by  Parallel-Plate  Loading.  (ANSI  B72.il  • 
1971). 

1)  2444-70,  Impact  Resistance  of  Thermoplastic  Pipe 
and  Fittings  by  Means  of  a Tup  (Falling  Weight) 
(ANSI  K65.I69  - 1971 ). 


1)  2837-69.  Obtainiiii;  Ilydiostatic  Design  Basis  lor 
Thermoplastie  Pipe  Materials.  (ANSI  K65.I53  - 
1971). 


P-P-320b.  Pip.'  .id  l inings.  Plastic  (PVC.  Diain. 
Waste  and  Vent  i (8  March  1973).  Notice  1 (14  May 
1973). 


l)  2924-71  I'ixteinal  Pressure  Resistance  of  Plastic 
Pipe. 

Rccommemkxt  /‘raetk  ea 

D 2153-67(1972).  Calculating  Stress  in  Plastic 
Pipe  Under  Internal  Pressure.  (ANSI  B72.10  - 
1971  ). 

D 2321-72.  Underground  Installation  of  Hexi- 
ble  riiermoplastic  Sewer  Pipe.  (.ANSI  K6.5.I71  - 
1971 ). 

D 2657-67(1972),  Heat  Joining  of  Thermoplastic 
Pipe  and  Fittings.  (ANSI  B72.I  7 - 1971 ). 

D 2749-68(1973).  Standard  Symbols  for  Dimen- 
sions of  Plastic  Pipe  Fittings.  (ANSI  K65.58  - 
1971 ). 

1)  2774-72,  Underground  Installation  of  Thermo- 
plastic Pressure  Piping. 

1)  2855-73.  .Making  Solvent  Cemented  Joints  with 
Poly(vinyl  chloride)  (PVC)  Pipe  and  Fittings.  (ANSI 
K65.55  - 1971 ). 

D j 140-72,  Flaring  Polyolefin  Pipe  and  Tubing. 

I)  3311-74,  Dram,  Waste  and  Vent  (DWV)  Plastic 
Fitting  Patterns. 

F 402-74.  Safe  Handling  of  Solvent  Cements  Used 
for  Joining  Thermoplastic  Pipe  and  Fittings. 

Federal  Specifications 

Specific;. lions  Sales  (3FRSBS) 

Building  197 
Washiiigton  Naval  Yard 
(ieneral  .Services  Administration 
Washington.  DC  20407 

1.-F-I546.A.  l inings.  Plastic  Pitre  ( Adapleis.  Coup 
lings.  I Ibows.  and  fees  for  Polyethylene  Pipe)  (18 
Seplciiibei  197.',) 


L-P-322b.  Pipe  and  Fillings,  Plastic  (ABS,  Drain, 
Waste  and  Vent)  (4  May  1973). 

Department  of  Defense  Military  Standards 

Commanding  Of  fice 
Naval  Publications  and  Forms  Center 
5 108  Tabor  ,\ve 
Philadelphia.  PA  19120 

MIL-P-1 4529B,  Pipe,  I xtruded.  Fhermoplastic  (b 
May  1970). 

MIL-P-21922A,  Plastic  Rods  and  Tubes.  Polyethy- 
lene (1  1 July  1966). 

M1L-A-22010AI I ),  Adhesive,  Solvent-Type,  Polyvi- 
nyl Chloride  (17  February  1961).  Amendment  (9 
June  1961  ). 

MIL-P-2201 1 A,  Pipe  Fittings,  Plastic,  Rigid,  tligli 
Impact  Polyvinyl  Chloride  (PVC).  and  Poly  1.2,- 
Dichloroethylene  (13  January  1969). 

MIL-P-22634A,  Pipe  and  Pipe  Fittings,  Polyethylene, 
for  Low-Pressure  Waste  and  Drainage  Systems  ( 1 1 
February  1966). 

MIL-P-82056(  1 ),  Pipe  and  Pipe  Fittings,  Plastic, 
for  Drain,  Waste  and  Vent  Service  (29  January 
1968),  and  Amendment  (27  May  1969). 

FHA/HUD 

Materials  Acceptance  Section.  FTFX 
Federal  Housing  Administration 
Washington,  DC  20412 

FHA  MR-562.  Rigid  Chlorinated  Polyvinyl  Chloride 
(CPVC)  Hi/Temp  Water  Pipe  and  Fittings  (3  No- 
vember 1967). 

FHA  MR-563.  PVC  Plastic  Drainage  and  Vent  Pipe 
and  Fittings  (6  November  1967). 

FHA  UM-26C.  Plastic  Drain  and  .Sewer  Dram  and 
Fittings  (7  December  1971). 
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L-P  3I.5C.  Pipe,  Plastic  (Polyethylene,  PF,  SDR-PR) 
(3  Mav  Un2). 


FHA  UM-31e,  Polyethylene  Plastic  Pipe  and  I iiiings 
for  Domestic  Water  Service  ( I August  19(,6). 


FHA  UM-41a,  I’VC  I’lastic  Pipe  ami  l il  lings  tor 
Domestie  Water  Service  ( 1 5 April 

FHA  UM-43,  Aerylonitrile-Buiadienc-Styrene  Plastic 
Pipe  ami  Fittings  for  Domestic  Water  Service  (1  No- 
vember 1966). 

FHA  UM-49,  ABS  ami  PVC  Plastic  Drainage  and 
Vent  Pipe  and  Fittings,  FHA  4550.49  ( 1 May  1968). 

FFFV  UM-S3a,  1‘olyvinyl  t'liloride  Plastic  Drainage. 
Waste,  and  Vent  Pipe  and  Fittings  (22  February 
1971 ). 

FHA  UM-54,  .‘\BS  (.Acrylonilrile-Butadiene-Styrene) 
I’laslic  Drainage.  Waste,  and  Vent  Pipe  and  Fittings 
(20  February  1970). 

FH.A  UM-S6.  Polyethylene  Plastic  Drainage,  Waste, 
and  Vent  Pipe  and  Fittings  (5  May  1970). 

FHA  UM-6la.  (CPVC)  Hot  and  Cold  Water  Distribu- 
tion Systems  - (’hlorinated  Poly(vinyl  chloride)  (20 
■August  1971). 

IH  l)  Minimum  Property  Standards,  Volume  I , One 
and  Two  Family  Dwellings,  1973  Fdition,  No. 
4900. 1 . 

HIT)  Minimum  Property  Standards,  Volume  2,  Mul- 
titamily  Housing.  1973  Fdition,  No.  4910.1, 

HL  D Minimum  Property  Standards.  Volume  3, 
Care-Type  Housing,  1973  F.dilion.  No.  4920.1. 

Note.  The  Minimum  Property  Standards  are  sold  by 
the  Superintendent  of  Documents,  U.  S.  Ciovernment 
Printing  OITice,  Washington,  IX’  20402. 

NSF 

National  .Sanitation  Fimndalion 

NSF  Building 

Ann  Arbor,  Ml  48105 

NSF  Standard  No.  14.  ITiermoplastic  Materials,  Pipe, 
Fittings,  Valves,  Traps  and  Joining  Materials  (Octo- 
ber 1965), 

NSF'  Seal  ol  Approval  Listing  of  Plastic  Materials. 
Pipe,  Fillings  and  Appurtenances  tor  Potable  Water 
and  Waste  Water  I NSF  Icsting  laboratory ) (issued  in 
March  each  year) 


lAPMO 

International  Association  of  Plumbing  and  Mechani- 
cal Officials 
5032  Alhambra  Ave 
Los  Angeles,  CA  90032 

Installation  Standards  (IS I 

1 APMO  lS-1  -7 1 , Installation  Standard  for  Non-Metai- 
lic  Building  Sewers. 

I.APMO  IS-5-71,  Installation  Standard  for  ABS 
Building  Drain,  Waste  and  Vent  Pipe  and  Fittings. 

lAPMO  IS-7-71,  Installation  Standard  lor  Polyethy- 
lene Building  Supply  for  Water  Service  and  Yard 
Piping. 

lAPMO  IS-8-71,  Installation  Standard  for  Solvent 
Cemented  PVC  Pipe  for  Water  Service  and  Yard 
Piping. 

lAPMO  IS-9-71,  Installation  Standard  for  PVC 
Building  Drain,  Waste  and  Vent  Pipe,  and  Fillings. 

Product  Standards  (PS) 

lAPMO  PS-17-71,  Supplemental  Standard  to  AS'IM 
D 2661-68  Acrylonitrile-Buladiene-Siyrene  (ABS) 
Plastic  Drain,  Waste  and  Vent  Pipe  and  Fittings  and 
Addendum. 

lAPMO  PS-24-71.  Polyethylene  Pipe  for  Cold  Water 
■Service  and  Yard  Piping. 

lAPMO  PS-25-69.  FTtlings  for  Joining  Polyethylene 
Pipe  for  Water  Service  and  Y ard  Piping. 

lAPMO  PS-26-69,  Supplemental  Staiidaid  to  ASl  .M 
1)  2665;  Poly(vinyl  chloride)  (PVC)  Plastic  Diain 
and  Vent  Pipe  and  Fittings. 

eSA 

Canadian  Standards  Association.  Inc. 

I 78  Rexdale  Blvd. 

Ke.xdale,  Ontario,  Canada  M9\5  I K3 

B 137.0-1973.  Definitions,  (ieneral  Kequiiemenls 
and  Methods  of  resting  for  I hcrmoplastic  Piping. 

B I37.I-I970(R-7I ),  Polyethylene  Pipe  toi  Cold 
Water  Service. 


B 137.2.1-1970,  ,\i;ryli)nitrilc-BulaJicnc-Slytcnc 
(.ABS)  hpe  lor  I’icssuro  Applicalion,  Il’S  Dimcn 
sions. 

B 137.3-1972,  Rigid  l’oly(viuyl  clilodde)  (PV(') 
Pipe  lor  Pressure  Applieation, 

B 137.6-1971,  Chlorinated  Polylvinyl  ehloride) 
(CPV(')  Plastie  Piping  for  Hot  and  Cold  Waler 
Distribution  Systems. 

B 181 .1-1973,  Aerylonitrile  - Butadiene  - Styrene 
Drain.  Waste  and  Vent  (ABS-DWV)  Pipe  and  Pipe 
1- it  tings. 

B 181,2-1973,  Polylvinyl  ehloride)  Drain,  Waste 
and  V'ent  Pipe  and  Pipe  l iitings. 

B 181 .1  l-1967(R-70),  Keeoinmended  Praetiee  for 
the  liistailation  of  .ABS  Drain,  Waste  and  Vent 
Pipe  and  Pipe  l ittings. 

B 181.1  2-1967(R-70),  Recommended  Praetiee  for 
the  Installalion  of  PVC  Drain.  Waste  and  Vent  Pipe 
and  Pipe  l ittings. 

B 181.1-1967,  Plastic  Drain  and  Sewer  Pipe  and 
Pipe  Fittings  for  Use  Underground. 

B 182.11-1967,  Recommended  Practice  for  the  In- 
stallation of  Plastic  Drain  and  Sewer  Pipe  and  Pipe 
Fittings. 

PPI 

Plastic  Pipe  Institute 
240  Park  Ave 
New  York.  NY  10017 

/'/’/  f 'cclinicul  Ki  iuirts  (TKI 

TR  1.  Atilossary  of  Plastic  Piping  Terms  (November 
|9(,,S). 

IR  2,  Re  commended  Method  for  Obtaining  Hydro- 
static Design  Basis  for  1 hennoplastic  Pipe  (October 
1 9(,S).  (Replaced  by  AS  I'M  I)  28.17-69). 

I R 3,  Policies  and  Proceduieson  Developing  Recom- 
mended 1 1\  drosl.ilic  Design  Stresses  for  riiermo- 
plaslic  Pipe  ( August  197.1) 


TR  4,  Recommended  Ilydroslalic  Slienglhs  and 
Design  Sliesses  foi  1 hennoplastic  ( ompouiuls 
(Maich  1974). 

TR  5,  List  of  Standards  for  Plastic  Piping  (May 
1974), 

TR  6,  Recommended  Standard  Terminology  lot 
Dimensions  of  Plastic  Pipe  l ittings  ( I ebtuaty  1968) 
(Replaced  hy  ASTM  1)  2749-68  1 197.1|  ). 

TR  7,  Recommended  Method  loi  Calculation  ol 
Nominal  Weight  of  Plastic  Pipe  (March  1968). 

TR  8,  Polyethylene  Piping  Installalion  Procedures 
(April  19(s«). 

TR  9,  Recommended  Standard  Service  (Design) 
Faclors  lot  Pressure  Applications  of  Thermoplaslic 
Pipe  Maieiials  ( August  197.1), 

TR  10.  Recommended  Practice  for  Making  Solvenl- 
Cemented  Joints  with  PVC  Pipe  and  Fittings  (I  eb- 
I uary  1 969 ). 

TR  I I,  Resistance  of  Thermoplastic  Piping  Materials 
to  Micro-  and  Macro-Biological  .Attack  ( February 
|9(,9). 

TR  1 2,  Aery  lonUiile  Buladiene-Styrene  Plasiic  | ABS 
Piping  Installation  Procedures  ( April  UC’.l) 

TR  13,  Polyvinyl  Chloride  (PVC)  Plastic  Piping  De- 
sign and  Installation  (.August  1973). 

TR  14,Wa  ter  Flow  ( haracteristics  of  1 heimoplasiic 
Pipe  (March  1971 ). 

TR  15.  Recommended  i’ractice  lot  Bending  Poly- 
vinyl Chloiide  (PVC)  Conduil  in  ihe  Field  (.-\iigusl 
1973). 

TR  16,  riieimoplastic  Water  Piping  Systems  ( .Aug 
list  1973). 

TR  17,  Thermoplastic  Piping  for  Swimming  Pool 
Water  Circulation  Systems  ( August  1973) 

TR  18.  Weatheiabihty  of  Theimoplas)ic  Piping 
(March  197.1). 


TR  19.  rhcrinoplastic  Piping  lor  the  Transport  ol 
C'hcinicals  ( August  197.?). 
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TR  20,  Joining  Polyolcrin  Pipe  (September  197.?). 

TR  21,  Thermal  Expansion  and  Contraetion  of  Plas- 
tie  Pipe  (September  197.?). 

m lixlmkat  Sates  (TN) 

TN  1.  Sealants  for  Aerylonitrile-Butadiene-Styrene 
( \BS)  Plastic  Piping  (March  1970). 

TN  2.  Sealants  for  Polyvinyl  chloride  (PV(')  Plastic 
Piping  ( Maicli  1970) 

TN  .?,  I lectrical  (irounding  (Ma>  1971 ). 

TN  6.  Recommendations  for  foiling  Polyethylene 
Plastic  Pipe  and  Tubing  (March  1972). 

TN  7.  The  Nature  of  Hydrostatic  Time-to-Rupture 
Plots  (September  197.?). 

TN  8,  Making  Threaded  Joints  with  Thermoplastic 
Pipe  and  Kittings  (August  197.?). 

TN  9,  Recommendations  for  Coiling  Poly(vinyl 
chloride)  (PVC)  Plastic  Pipe  and  Tubings  (.August 
197.?). 


A - Approved  (oi  all  types  of  structures  above  and  be- 
low ground. 

C - Commercial  or  premium  grade  approved  for  use 
outside  building  line. 

Cl  ■ Approved  for  above-ground  use  only. 

II  - Approved  for  use  in  hot  and  cold  water  supply 
lines  w ithin  buildings. 

1 - Approved  for  use  in  single-family  homes  and  low- 
iise  apartments. 

N - Not  covered  by  code. 

O - Approved  for  below-ground  use  outside  building 
line. 

P ■ Premium  grade  only  approved  for  use  outside 
building  line. 

S - Approved  for  use  in  single-family  and  (in  some 
codes)  2-family  homes  only. 

X - Prohibited. 


AWWA 

.-Vmerican  Water  Works  Association 
66b6  West  Quincy 
Denver,  CO  802.?,“; 

R28I  and  RtOl.S,  Developments  in  Plastic  Pipe. 
AGA 

.American  (ias  Association 
I .S 1 5 Wilson  Blvd 
Arlington,  VA  22209 

AO  A references  other  standards  and  specifications. 


1 - .Also  approved  for  use  in  commercial  structures. 

2 - Also  permitted  in  high-rise  apartments. 

.?  - Up  to  (sO  feet  in  height. 

4 - Residential  and  low-rise  apartments. 

5 - Cold  water  only. 

*t'rom  R.  S.  Wyty,  el  at.,  Keview  ol  Standards  and  Other 
Information  on  Thermoplastic  1‘iping  in  Residential  Housing. 
Building  Science  Series  68  (Natiunat  Bureau  of  Standards.  May 
1975). 


Table  Bl 

Matrix  Presentaliuii  uf  Plumbing  Code  Provisions  in 
68  Cities  Throughout  the  United  States, 
Regulating  Selected  Uses  uf  Four 
Thermoplastic  Piping  Materials 


PVC 

Plastic 

UWV 

ABS 

Plastic 

UWV 

PI- 

Plastic 

Walet 

Pipe 

CPVC 

Plastic 

Water 

Pipe 

PVC 

Plastic 

UWV 

ABS 

Plastic 

DWV 

pi: 

Plastic 

Water 

Pipe 

CPVC 

Plastic 

Water 

Pipe 

, N.> . 

N 

N 

N 

N 

lacksonville,  1 la. 

A 

A 

(■ 

X 

Hjllnnorc  Md. 

1.' 

1 ' 

X 

X 

Kansas  C’ity.  Mt». 

A 

A 

X 

X 

Billinus.  Mont. 

L 

X 

( 

X 

Las  Vegas.  Nev. 

S> 

S’ 

(■ 

o 

Boise.  Idaho 

.S 

s 

X 

X 

Little  Kock,  Ar. 

S 

S 

P 

o 

Boston.  Mass. 

S 

s 

X 

X 

Los  Angeles.  Cal. 

L 

L 

P 

H 

Butialo.  N.  Y. 

A 

(i 

(' 

o 

.Madison,  Wis. 

A 

A 

P 

II 

C'haTloUe.N.C. 

A 

A 

p 

o 

Memphis.  Venn. 

L 

L 

c 

X 

Chicago.  111. 

X 

X 

X 

X 

Miami.  Ma. 

A 

A 

X 

o 

C incinnati.  Ohio 

A 

A 

X 

X 

Milwaukee.  Wis. 

L’ 

L’ 

C' 

II 

Cleveland,  Ohio 

i; 

S 

ti 

II 

Minneapolis.  Minn. 

S 

S 

p 

X 

C'iilorado  Springs.  C'ol. 

A 

A 

p 

II 

Mobile,  Ala. 

A> 

A’ 

c 

X 

C'olumbia,  S.  C . 

A* 

A> 

(■ 

() 

Montgomery.  .Ala. 

L 

L 

X 

X 

( idumbus.  Ohio 

A 

A 

( 

X 

Nashville,  Venn. 

A> 

A’ 

X 

X 

Dallas.  I exas 

A 

A 

p 

o 

Newport  News,  Va. 

L’ 

L' 

c 

o 

Dayton.  Ohio 

A 

A 

(■ 

X 

New  York.N.  Y. 

L 

L 

X 

X 

Denver.  Colo, 

1 

L 

X 

X 

Oklahoma  Cil> , Ok. 

(;* 

G* 

V 

o 

Detroit.  Mich. 

A 

A 

X 

X 

Hiiladelphia  Pa. 

L 

L 

c 

X 

Dubiutue.  hma 

a 

t; 

X 

X 

Phoenix,  Ari/. 

s 

S 

p 

() 

Duluth.  Minn 

C/ 

p 

X 

Pittsburgh,  Pa. 

A 

A 

X 

X 

Durh.im,  N.  C. 

A 

A 

(• 

o 

Pontiac.  Mich. 

A 

A 

X 

X 

1 luma.  N Y 

(i 

X 

X 

X 

Ptulland.  Me. 

s 

S 

( 

II’ 

1 hut.  Mich 

A 

A 

( 

o 

Portland.  Ore. 

s 

S 

X 

X 

1 tut  Wvuth.  1 exas 

(, 

X 

X 

X 

l*T»>vidence,  K.  1. 

G 

G 

X 

II 

1 resco.  C alil. 

S 

S 

( 

() 

Kichinond,  Va. 

13 

13 

X 

X 

(»rjnd  K.ipids.  Mich 

A 

A 

X 

X 

Rockford.  III. 

A 

A 

( 

II 

lloni>luUi.  11  1 

S 

S 

( 

() 

St.  Louis,  Mo. 

1. 

X 

( 

X 

3.? 
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PI 

fpvt 

PI 

(PVt 

pvt 

ABS 

Plastic 

Plastic 

PVt 

ABS 

Plastic 

Plastic 

Plastic 

Plastic 

Water 

Water 

Plastic 

Plastic 

Water 

Water 

DWV 

DWV 

Pipe 

Pipe 

DWV 

DWV 

Pipe 

Pipe 

Si.  Pelersburg.  1 la 

S 

S 

X 

X 

Tuscon,  Ariz. 

S 

S 

f 

X 

Sail  Lake  C’ity,  Utah 

L' 

L‘ 

P 

X 

Tyler,  Texas 

X 

X 

X 

II 

San  I raneiseo,  Cal. 

S 

S 

X 

X 

Washington,  D.  C. 

A 

A 

X 

II 

Saratoga,  1 la. 

L‘ 

L' 

P 

O 

Wheeling,  W.  Va. 

A 

A 

(■ 

O 

Shreveport.  l.a. 

A 

A 

c 

() 

Wichita,  Kansas 

S 

S 

P 

o 

laeoma.  Wash. 

L‘ 

1.‘ 

p 

X 

Wilmington,  Del. 

L 

L 

X 

X 

lampa, ) la. 

A> 

A’ 

X 

O 

Winston-Salem,  N.  t’. 

A 

A 

c 

X 

loleilo.Ohio 

A 

A 

X 

X 

Youngstown,  Ohio 

A 

A 

X 

X 

Table  B2 

State-of-the-Art  Survey  of  Model  Plumbing  Codes  and  Similar 
Documents  for  Limitations  on  Use  of  Thermoplastic  Pipe 
for  Water  Distribution  and  for  DWV  Applications 

DWV  Piping  Water  Distribution  Piping 


Code  or  Criteria' 

Above  Ground 

Below  Ground 

Cold 

Mot 

Model  Plumbing  Codes’ 

.National  INIX  ) 
ASA  A40.S  - I9S.S 
(Under  Revision) 

N/A’ 

N/A’ 

N/A’ 

N/A’ 

Basic  (HPC) 

BOC  A l'#7() 
Supplement  l‘)73 

ABS.PVC 

Schedule  40* 
plastic 

Plastic* 
Cold  Water 

(PVC* 

1 mliirin  (I'IXT 
lAPMO  147.3 

ABS,  PVC’ 
(2  stories) 

ABS,  PVC’ 
(2  stories) 

N/A’ 

N/A' 

N.ition.il  Standard  (NSPC) 

Pill  t I’l’l 

\SPI  PIICCI')73.A 

ABS,  PVC‘ 
Schedule  40 

ABS,  PVC* 
Schedule  40 

Approved* 

plastic 

.Approved 

plastic 

Southern  Standard  tSSlX  ) 
sui  t I*)?! 

Keiisions  11)74 

ABS,  PVt  ” 
(60'  height) 

ABS,  PVC’ 
(60'  height) 

t'PVC’ 

( PVt  ’ 

Can.idian  (CIX  ) 
NRCC  l‘»7l) 

ABS,  PVC" 
(.36'  height) 

ABS,  PVC" 
(.36'  height) 

t PVC" 

(PVC 

Kevistons  I ‘#73 


ruble  H2  (contd.) 


I)V\  V Piping  Water  Distribution  Piping 


Code  tir  Criteria* 

Above  (iround 

Below  Ground 

Cold 

Hoc 

HI  1)  .Minimum  Property  Standards’ 

One  .iml  I wo  1 amily  Housing 

Aus,  rvc' 

ADS,  l’V( 

CPVC 

CPVC 

Multi-I  amily  Housing 

ADS.  I’VC 
<(i  sU>tics( 

ADS.  PVC 

N/A 

N/A 

Kehabiliiation  of  Ihiusing 

ADS.  DVe 

ADS,  PVC 

CPVC 

CPVC 

Operation  BKl.AK  1 HROUCiH  Ciuide  Criteria'® 

Single  1 amily  Housing 

ADS.  I’VC 
( 3 slork-s) 

ADS,  PVC 

CPVC 

C PVC 

Mulli-l  aniii>  Housing 

ADS,  PVC 
(.?  suirios) 

ADS,  PVC 

CPVC 

CPVC 

' AH  niujor  codes  have  a provision  tor  “approval”  v>t' allernate 
inaieriais  which  states,  lor  example,  that  “Provisions  ol* 
this  code  are  not  intended  to  prevent  the  use  ol  any  mate- 
rial. device,  . . . provided  such  allernate  has  been  approved 
by  the  Administrative  Authority  . . . “Ouite  often  such  ap- 
provals are  at  best  difficult  to  obtain. 

^See  section  H.l  tot  addresses  of  model-code  sponsors. 

Use  of  plastic  pipe  is  not  autlrorized.  N/A 

“Ironi  paragraph  IM05.I3:  Ihe  water  distribution  system 
shall  be  . . . or  . . . CPVC'  hot  and  cold  water  plastic  pipe  or 
plastic  c(dd  water  pipe. 

I roin  paragraph  P-405.21:  .Above  tJround  Piping  Within 
Buildings  Soil  and  Waste  piping  . . . shall  be  . . . or  . . 
ABS  plastic  or  PVC  plastic  pipe. 

from  paragrapli  P-405.22:  Underground  Building  Drains 
All  underground  building  drains  shall  be  ...  or  Schedule  40 
plastic  pipe. 

I rom  paragrapli  P-405.31:  Above  (Iround  Venting  Vent 
piping  mslalled  above  ground  shall  be  . . . or . . . ABS  plas- 
tic pipe  OT  PVC  plastic  pipe. 

I r4»m  paragraph  P405..^2:  Underground  Venting  Under- 
ground vent  piping  shall  be  of  . . . (or! . . . Schedule  40  plas- 
tic pipe  »>r 

I ach  of  the  above  paragraplis  have  the  additional  require- 
ment ih.it  , “ Ml  plastic  pipe  shall  be  marked  with  the  appro- 
priate identification  of  a quality  control  agency  recognised 
m iiul>  aiilhenlicated  reporls  from  Building  Officials  and 
( 4*de  Xiliniiusir  it4»rs  International. 

'Section  4o|(a»  Drainage  pipe  ^IuII  be  . . ABS.  PVCor  . . . 
except  \BS  m PVC  inst.illations  limited  to  residential  con- 
siTuctmn  not  more  than  tuo  stories  in  height. 


Section  401(b)  Drainage  fittings  shall  be  . . . ABS.  PVC\ir 
. . . having  a smooth  interior  waterway  of  tlie  same  diame- 
ter as  the  piping  served  and  all  such  fittings  shall  conform 
to  the  type  of  pipe  used. 

Sections  502  and  503:  Vent  pipe  and  . . . vent  fillings . . . 
shall  be  . . . ABS.  PVC  or  other  approved  material. 

Installation  standards  IS-5-71  and  IS-9-71  identify  requirc- 
meufs  that  arc  in  addition  to  the  following. 

Section  3l6(aK6)  Plastic  pipe  shall  be  maituamed  m the 
straiglit  alignment. 

Section  316(b)(7)  Plastic  pipe  shall  be  supported  at  m>t  to 
exceed  four  (4)  feel. 

Section  803(f)  Joints  in  ABS  and  PVC  pipe  shall  be  made  .is 
provided  in  802(m). 

* Section  1 1 .1.1 : Soil  and  waste  piping  above  ground  in  build 
ings  shall  be  . . , or  . . . ABS  or  PVC  Schedule  40  or  hcaviei 
plastic  pipe. 

I he  .same  materials  are  permitted  in  the  following  uses 
Section  1 1 .1  .J:  All  underground  building  drams  . . . 

Section  12.1.1.  Vent  piping  above  ground  in  buildings  . . 
Section  12.1.2:  All  underground  vent  piping  . . 

Section  10.10.2:  Water  distribution  pipe  shall  be  . . . »>r  .ip- 
proved  plastic  pipe,  from  section  3.1 .3:  A material  sluill  be 
considered  approved  if  it  meets  one  or  m»>re  of  the  standards 
cited  in  l able  3.1 .3  . . . and  in  Ihe  ease  of  plastic  pipe,  alM> 
the  listed  standard  of  the  National  Sanitation  1 i>undatUm. 

\Soction  50b. 7 Plastic  Pipe  and  I iltings  for  Drain  Wastes 
and  Vent:  I or  plumbing  drainage,  waste  and  vents  both 
above  and  below  ground,  indirect  wastes  and  storm  dtams. 
for  buildings  not  exceeding  (60)  feet  in  height 


liiNtallultons  nIuiII  conform  to  installation  procedures  of 
\SIM  D:6M-1973  tor  AKS  or  ASIM  1)2665-1973  lor 
I’Vl.  , except  where  conditions  of  tlie  SSPC  are  more 
striniicni  in  which  case  they  shall  apply. 

I here  shall  be  no  co-min^lin^  of  the  two  materials  in  the 
vime  system  except  thronjih  proper  adapters.  In  all  cases 
approved  solvent  cement  desienated  for  the  particular  ma- 
terial shall  he  used. 

I rom  fable  5o5  l or  water  distribution  piping:  (above 
iirouiul)  ndvirnuied  polytvinyl  chloride)  C'PVC.  ASIM 
1>2S46  1970  with  NSI  seal  of  approval. 

Seiiioii  I2l2.li.i)  \bove  (bound  Materials  lor  water  ills 
Iributioii  pipme  and  tubing  shall  be  . . or  . . . clilorinated 
polvlvinvl  cliloihle)  l(  1*\’(  ).  all  to  be  installed  with  the 
appropriate  approved  titiiues. 

"Section  7.2.5.H(3)  Plastic  pipe  shall  not  exceed  36  feet  in 
stack  of  vent  heiphl 

Section  7. 2. 5. 8(4)  Requirements  for  plastic  piping  in  rela- 
tion to  fire  safety  shall  conform  to  Sentence  3. 1.7. 7(2)  and 
\rlicle  9.10.9.25. 

Section  3. 1.7. 7(2)  Plastic  drain,  waste  and  vent  pipe  shall 
not  be  used  m systems  that  pass  tlirough  or  are  located  in  a 
required  fire  separation. 

Section  9.10.9.25  Combustible  drain,  waste  and  vent  piping 
shall  not  be  used  in  a plumbing  system  within  a building 
w here  part  of  the  system  is  located  within  or  passes  through 
a fire  separation,  except  that  wliere  drain,  waste  or  vent 
piping  penetrates  through  a vertical  fire  separation,  the  pip- 
ing on  one  side  of  the  separation  may  be  combustible  pro- 
vided the  combustible  piping  is  not  located  in  a vertical  shaft 
or  in  a fire  separation. 

Section  7.2.5.9tM  C’PVf  hot  and  cold  water  pipe  fittings 
and  solvent  cements  shall  conform  to  CS.A  Itl  37.6-1971 
’ * ‘lorinated  Polyivinyl  chloride)  (C  PVC)  Plastic  Piping  for 
Hot  and  Cold  Water  Distribution  .Systems.” 

Section  7. 2. 5. 9(2)  CPVC  pipe  and  fittings  may  not  be  used 
in  .1  s>  stem  where  the  design  water  temperature  may  exceed 
1 8()”l  or  if  the  design  pressure  may  exceed  100  psi. 

Section  7. 2. 5-8  Plastic  pipe,  fittings  and  solvent  cement 
used  inside  a building,  in  a drainage  or  venting  system  shall 
conform  to  (a)  CAS  B1 5 1.1-1967  (AHS)  and(bU'SA  181.2- 
196  7 (PVC). 

• llie  liinitaiitms  t*n  the  use  of  PVC  and  .ADS  are  stated  in 
*(  se  oj  Materials  Dulletins”  l'M-53a  and  CM-5-respectively 
I he  use’  is  limited  to  low  structures  so  that  for  nuilti-fam- 
ilv  struitures  the  lieight  may  not  exceed  six  stories,  but 
when  used  lor  hori/oiilal  branches  it  may  be  used  for  any 
slruc  lure 

limitation  on  use*  of  CPV(‘  lor  water  distribution  is  slated 
in  ”Cse  i»f  Materials  Dulletin”  CM-61  It  may  be  usi’d  in  the 
new  eonstriietion  of  single  and  double  family  units.  It  may 


also  be  used  in  rehabilitated  structures  not  exceeding  six 
stories  in  height. 

'®Use  of  Schedule  40  ADS  or  PVC  DW'V  plastic  pipe  is  lim- 
ited by  the  following  considerations: 

a.  ADS  not  to  be  used  in  multi-family  high  rise. 

b.  1 or  si^es  2”  or  less  neither  .ADS  or  PVC’  shall  be  used  lor 
drains  lliat  can  receive  liol  water  at  temperatures  in  ex- 
cess of  1 65  I . 

c.  .Any  plastic  pipe  must  satisfy  Operation  DKI  AK 
I IIKOUlill  tire  criteria. 

d.  Adequate  provision  shall  be  made  tu  accommodate 
thermal  expansion. 

e.  National  Sanitation  I oundation  certification  or  equiva- 
lent IS  required. 

I Design  and  installation  lechni(|ues  shall  be  in  acci>rd.ince 
with  generally  accepted  sland.irds  and  industry  rcioin- 
mendations. 

g.  Pipe  and  fittings  shall  be  appropriately  marked  to  show 
NSI'  approval,  applicable  standards  and  manulaclurer’s 
name. 

h.  All  pipe,  fittings,  transition  rulings,  cement,  hangers, 
and  supports,  etc.  shall  meet  applicable  generally  accept- 
ed engineering  practice. 

i.  Acoustic  control  shall  be  provided  in  accordance  with 
generally  accepted  engineering  practice. 

Schedule  30  has  certain  additional  limitations; 

a.  Not  to  be  used  for  horizontal  drains  except  water  closet 
branches. 

b.  Wall  thickness  must  be  at  least  0.125  in.  in  llie  3-mch 
size,  0.138  in.  in  the  4-inch  size  and  0.162  in  the  6-inch 
size. 

c.  Rationale  and  supporting  data  shall  be  provided  for 
proposed  applications  in  specific  housing  systems. 

1 or  use  below  ground,  schedule  40  .ADS  or  PVC  plastic  pipe 
is  limited  as  follows: 

a.  Detailed  engineering  analysis  ot  soil  pressures  and  sup- 
porting strength  required,  for  as-installed  condition. 

b.  Requirements  listed  for  above-ground  use  of  Scliedule 
40  plastic  pipe  at  (e),  (f),  (g)  and  (h)  apply  also  to  be- 
low-ground use. 

Schedule  40  (TVC’  may  be  used  above  ground  for  water  dis 
tribution  with  the  following  limitations: 

a.  Limited  to  systems  with  storage-type  water  healer  in  liv- 
ing unit,  (hermo.vtatted  to  limit  water  temperatures  ti> 
165 'I  or  less;  or 

b.  to  systems  with  non-recireulating  central  water  heater 
thermosiatled  to  limit  water  temperatures  to  1 65" I or 
less;  to  branch  piping  only  in  systems  with  recirculating 
central  water  heater  ihermostalted  to  limit  water  temp- 
eratures to  I65*'l  or  less  and  with  at  least  12  inches  of 
metal  connector  pipe  at  riser;  or 

c.  to  systems  with  recirculating  central  water  healer  iherm- 
ostalted  and  provideil  with  automatic  fail-vile  shutoll 
valving  t»>  prevent  water  temperature  rising  above  140  I 
at  any  point  in  the  water  distributinn  system. 

d.  Waterhammer  proteelivm  required  (either  by  limilinj’ 
design  velocities  to  5 ft/see,  by  the  use  »»f  slow-closing 
valves,  or  Ivy  the  use  of  air  clumlxTs  t>r  shock  arresl»>rs 
ilesigneil  to  limit  overpressure  li>  150  psi  oi  less)  M.ixi 
mum  static  pressure  must  be  limiled  to  70  psi 


3C 


e NSr  ccrlificalion  lor  use  with  potahic  water  required, 
t.  Adequate  provision  shall  be  made  to  aeeommodate 
thermal  expansion  and  contraction 
g.  Design  and  installation  techniques  shall  be  in  accordance 
with  generally  accepted  standards  and  mdustr>  recom- 
inendalu>ns. 

h IMpe  and  tittings  shall  be  appropriately  marked  to  show 
NSI  approval,  applicable  si.mdards,  and  manut.u  liners 
name 

I .All  pipe,  litlings,  transition  linings,  cements,  hangers, 
supports,  etc.,  shall  meet  applicable  generally  accepted 
standards. 

j.  Rationale  and  supporting  data  shall  be  provided  for  pro- 
posed applications  in  specitic  housing  systems. 


APPENDIX  C: 

RESULTS  OF  SURVEYS  OF 
PLASTIC  PIPE  USERS 


Survey  of  Military  Users 

Representatives  t'roni  24  major  Army  installations 
(Table  (1)  16  pereent  of  the  approximately  150 
large  (ONIIS  Army  posts  were  surveyed.  Of  the 
26  individuals  eontacted,  12  completed  the  survey 
questionnaire.  Their  responses  are  summarized  on 
the  sample  questionnaire  shown  in  Figure  Cl . 


Table  Cl 

Army  Installations  Represented  in  User  Survey 


1 ort  Bcivoir,  VA 

i ort  Leonard  Wood.  MO 

1 ort  Benjamin  Harrison.  IN 

1 ort  Lewis.  W A 

1 ort  Bennine,  GA 

i ort  McCoy,  WI 

1 ort  Bliss.  r\ 

! ort  McPherson,  GA 

1 ort  Bragj:.  N(‘ 

1 ort  Meade.  MD 

1 ort  Drum.  NY 

1 ort  Monroe.  VA 

1 ort  hustis.  V A 

I ort  Richardson.  AK 

1 \>rl  I'lordon.  G A 

1 ort  Riley,  KS 

I ort  Hood,  rx 

1 ort  Sam  Houston,  I'X 

1 i»rl  I.iekson.  S(* 

1 ort  StIl.OK 

1 ort  knt>\.  KY 

Tort  Siew.iril.  (LA 

1 ort  Lee.  V A 

Hunter  Army  Air  l ield.G.A 

In  verbal  discussions,  only  two  indicated  plastic 
pipe  was  not  used  at  their  facilities.  About  half  indi- 
cated knowledge  of  problems  with  plastic  pipe.  Hie 
kinds  of  problems  cited  were  essentially  those  given 
in  the  written  responses  to  question  6. 

The  responses  are  believed  to  leptesenl  the  ex- 
tent of  ti.se  of  plastic  pipe  by  Army  facilities,  the  kinds 
of  plastic  pipe  being  used,  its  typical  uses,  aiul  the 
probletns  encountered. 

Survey  of  Civilian  Users 

Fight  engineering  and  architectural  firms,  con- 
tractors, and  rural  water  distribution  cooperatives  were 
surveyed.  Since  some  of  the  firms  elected  not  to  be 
identified  by  name,  they  are  identified  generically 
only.  The  following  paragraphs  summarize  the  com- 
ments received  from  each  respondent. 

User  1,  an  engineering  firm,  has  more  than  13  years 
of  experience  in  designing  and  installing  plastic  pipe 
for  water  distribution,  sewer,  and  UWV  systems.  The> 
do  not  install  plastic  pipe  in  interior  plumbing.  Pipe 
used  is  2 to  12  in.  (51  to  306  mm)  diameter  PVC,  Sol- 
vent welding  is  used  only  for  UWV,  l-arly  uses  of  ad- 
vent welded  joints  for  water  and  sewer  lines  caused 
joint  pull-out  problems,  so  rubber  ring  joints  are 
now  used  exclusively  for  water  and  sewer  lines.  Their 
experience  has  been  good;  no  failures  of  joints  iiave 
occurred  in  the  past  few  years.  No  crushing  of  buried 
pipe  has  occurred.  Fstimated  savings  to  customers 
range  up  to  about  50  percent,  depending  on  the  size 
of  the  system.  Their  installations  include  more  than 
1000  mi  (1600  km)  of  lines,  including  several  hundred 
thousand  joints  in  hilly  rural  and  small  municipal 
areas.  Many  common  soil  and  stone  types  are  prevalent 
in  the  areas  of  installation.  Installation  work  has  been 
done  in  all  kinds  of  weather  with  no  problems. 

User  2.  a plumbing  and  heating  contractor,  installs 
solvent-welded  UWV  systems  primarily  for  residences. 
They  use  PVC  almost  exclusively  and  have  found  it 
easy  to  work  with.  They  have  had  no  problems  in 
about  5 years  of  use. 

User  3,  another  engineering  firm,  designs  installa- 
tions of  UWV  and  electrical  conduit  ol  plastic  pipe. 
They  will  not  (by  preference  only)  specily  plasia 
pipe  for  use  under  concrete  slab  floors.  They  have  li.id 
no  problems  over  the  past  several  years  with  solvent- 
cemented  joints;  before  that,  some  joints  caused  trou- 
ble. This  firm  has  found  tliat  plastic  pipe  requiies 
closer  spacing  of  hangers  or  supports  (not  more  than  4 
ft  [1.2  mj  apart),  resulting  in  additional  cost  foi  these 
hangers. 
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PLASTIC  PIPE  USE  SURVEY  QUESTIONNAIRE 


Itus  survey  is  designed  to  obtain  inrormation  about  the  use  of  plastie  pipe.  You  are  requested  to  give  as  complete  and 
as  trank  answers  as  possible.  Tire  data  you  provide  will  be  included  in  a report  in  a statistical  manner  and  will  rnrt  be 
identiried  to  you  or  your  organization. 

I.  Has  plastic  pipe  been  used  at  youi  facility',’  Yes//  No  / 

d.  Circle  the  uses  that  have  been  made  ol  plastic  pipe  at  your  facility. 

a.  w.itei  mains  ■ 0 

b.  blanch  watei  lines  - t> 

c.  interior  cold  water  pipes  - J 

d.  interior  hot  water  pipes  - 0 

e.  drain,  waste  and  vent  pipes  - /s 

f.  sewer  lines  - ./ 

g.  gas  distribution  (Ll’or  natural)  -2 

h.  irrigation  (sprinkler)  systems  - 6 

i.  electrical  conduit  - .s 

j.  other  (please  specify)  CO^  lines  to  meters:  exterior  eondensate  return 

Appro.ximately  how  many  teet  of  plastic  pipe  do  you  estimate  has  been  used  by  your  organi/ation'.’ 

a.  water  matns  (I 

b.  branch  water  \ines  200-26,000  ft. 

c.  interior  cold  water  pipes  i ,000-2,000  ft. 

d.  interior  hot  water  pipes  0 

e.  drain,  waste  and  vent  pipes  200-1^00  /1. 

f.  sewer  lines  600-26,000  ft. 

g.  gas  distribution  (LP  or  natural)  10,000  ft. 

h.  irrigation  (sprinkler)  systems  5,000-10,000  ft. 

i.  electrical  conduit  10,000  ft. 

|.  Other  •/(/////. 

4 Identity,  if  possible,  the  type  of  pipe  used  for  each  of  the  applications:  I’VC.  CPVC,  PL.  ABS,  Othei. 

a.  water  mains 

b.  branch  water  lines  f’l'C-5;  Pli-I 

c.  Interior  cold  water  pipes  l‘yC-2 


*Written  responses  are  in  italies  after  eaeh  question. 


Figured.  Summary  ot  wiillen  ris|)onses. 
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I 

I 
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J.  Inierior  liot  water  pipes 

e.  drain,  waste  and  vent  pipes  Ali^-I 

I . sewer  lines  /'I'C-J:  AliS-I 
gas  distribution  (LI*  or  natural) 
li.  nrigalioii  (sprinklei  systems /'I  t '-P. /’/■'-/ 

I I'li'i  1 1 It  ,il  i ijiulml  /'It'  ’ 

|.  t tlliei  /'It' 

What  was  the  nietliod  ol  |oinmg  pipe  used*  A solveni  (eeinent).  > threaded  fittings.  / nieehanical  (clamps).  oi  1 
other  ( please  specilV  I. 

a.  water  mains 

b.  branch  water  lines  .v-/.  r-y,-  W-ri//g 

c.  interior  cold  water  pipes  .v-.> 

d.  interior  hot  water  pipes 

e.  drain,  waste  and  vent  pipe  .vo.  r-/ 

f.  sewer  lines  x-2:  U fU-riiig)-l 

g.  gas  distribution  (l.Por  natural ).v-/ 

h.  irrigation  (sprinkler)  systems  .vo;  y-1;  z-l:  V (Ht.  ll  <4  Spigot  1-2 

i.  electrical  conduit  .x-2:  y-1 
|.  Other 

b What  building  code  or  other  specilication  was  used  as  a guide  allowing  installation  of  plastic  pipe? 

NSl’(  I . SSI*C ^.BOCA  , UI’C  , t'l  Guide  Specification  A 

Other  (please  specify ) .Mumifactimr  s spccijlcarioiis  (2! 

7.  Were  tests  conducted  on  the  completed  installation  of  plastic  pipe?  Yes  V 

No  II  so.  what  kind  of  test  was  performed  * Please  describe: 

SiiiihlarJ  pressure  tests  - (<J) 


X.  Mow  long  has  plastic  pipe  been  in  service  at  your  facility?  I 1/2  yrs,  4 vrs.  6 vrs,  5 rrs,  2 its 

‘f  Have  there  been  any  problems  with  the  plastic  pipe?  Yes  4 No  .s  If  so,  please  describe: 
^losi  prohlems  are  Jireetty  assoeialetl  with  improper  assemhly-2:  thrust  blocks  not  adequate-! 


Figure  Cl  (Coiit’d) 
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10.  It  problems  have  been  experieneed  with  plastic  pipe,  which  of  the  t'ullowing  best  describes  tlie  problem  (check  as 
many  as  required )? 

4 Leaky  joints 

2 Broken  pipe  (cause  hcuvv  wufhrm’ry  (ross/ri/t  ) 

Dimensional  change  in  pipe 

Insufficient  support 

/ Improper  backfilling,  etc. 

J Improirer  installation  due  to  untrained  workers 

Inadequate  inspector 

I Plastic  pipe  material  was  not  good  for  the  job 

1 I . Do  you  have  any  knowledge  ot  the  use  of  power  cleaners  to  clean  out  or  unplug  plastic  sewer  pipe?  If  so,  describe 
any  problems  encountered. 

■Vo  knowledge  ( I ) 

Use  high  veloeity  sewer  cleaner  (1200  psi  at  nozzle):  no  problems  U ) 

\one  or  .Vo  (3j 


I 2.  Do  you  have  personal  likes  or  dislikes  regarding  plastic  pipe?  Please  explain; 

l.ike  1 1 1 

Dislike  ( 0) 

\eeJ  (Inkle  Speeijieations  (2) 


Name: 

Organization: 

Address: 

Telephone: 


Figured  (Cont'd) 
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tial  cus(  made  creating  a rural  water  district  possible; 
costs  of  other  t)  pesol  pipe  would  have  been  prohibitive. 


li. 


llsei  4.  another  engineering  I'irin,  has  been  designing 
plastic  pipe  water  distribution  and  sewer  systems  tor 
the  past  8 years.  Most  of  their  systems  are  for  subdivi- 
sions. Rubber  ring  joints  are  used;  solvent  welded  joints 
are  not  used  due  to  previous  pull-out  problems.  I'liey 
have  had  very  few  problems  probably  less  than  they 
had  with  cast  iron  or  cement  asbestos  systems.  They 
believe  plastic  pipe  offers  signillcant  benefits.  They  al- 
ways specify  ASTM-  and  NSK-approved  pipe.  They 
pressure-test  systems  the  same  way  cast  iron  is  tested, 
i.e.,  about  1 .5  times  the  working  pressure.  Typical  buri- 
al depth  is  4 to  5 ft  (1.2  to  1.5  m);  no  crushing  prob- 
lems have  been  e.xperienced.  They  estimate  that  I’VC 
wa'er  distribution  lines  cost  about  half  as  much  (in 
place)  as  cast  iron,  with  the  cost  of  cement  asbestos 
tailing  between  those  ol  plastic  and  cast  iron.  Low- 
temperature  installations  have  been  done  with  no  prob- 
lems. They  do  not  approve  of  interior  use  of  plastic 
pipe  for  plumbing,  but  stated  that  this  opinion  was  not 
based  on  experience. 

User  5 is  a rural  water  cooperative  which  has  a system 
that  coveis  about  50  line  miles  (80  km)  in  south  cen- 
tral Indiana.  The  system  of  4 to  10  in.  ( 102  to  254  mm) 
I’VC  pipe  was  installed  in  ldt)7.  The  terrain  in  the  area 
is  hilly  and  has  mostly  rocky  or  gravelly  soil.  They  have 
bad  no  major  problems  of  water  loss  at  joints.  Lines 
have  occasionally  been  damaged  by  being  dug  into;  no 
crushed  lines  have  been  experienced.  They  are  happy 
with  the  performance  of  the  plastic  pipe.  Its  lower  ini- 


User b.  a water  company,  has  a system  ol  about  the 
same  si/.e  and  type  as  user  5's.  Located  m soutlieastein 
Kentucky,  it  covers  about  75  line  miles  (l.K)  km). 
Their  experience  has  been  about  the  same  as  user  5's. 
Their  water  system  lines  have  been  in  use  for  1 5 years 
and  are  performing  well. 

User  7,  an  engineering  and  architectural  firm,  indi- 
cated that  the  use  of  plastic  pipe  in  the  southwestern 
United  States  is  outstanding  from  a corrosion-resistance 
standpoint.  The  soil  chemicals  present  rapidly  deterio- 
rate steel  or  iron  pipe  unless  cathodic  protection  is 
provided.  They  did  not  specify  any  direct  design  oi 
installation  experience. 

User  8 is  a utility  company  which  used  some  plastic 
pipe  for  gas  distribution  a few  years  ago  but  has  since 
abandoned  its  use  due  to  leaks  caused  by  gophers  and 
other  rodents. 

The  results  of  the  survey  generally  indicate  that 
plastic  pipe  is  acceptable  to  engineers,  contractors,  and 
systems  operators.  Present  pipe  and  installation  tech- 
niques allow  construction  and  use  in  water  distribution 
and  sewer  systems,  DWV  systems,  irrigation,  and  vari- 
ous other  uses.  Signilicant  savings  in  initial  material 
and  labor  costs  and  reduced  maintenance  costs  result 
from  the  use  of  plastic  pipe. 


APPENDIX  D; 

GUIDE  SPECIFICATIONS  POTENTIALLY 
AFFECTED  BY  THIS  STUDY 


This  appendix  lists  the  guide  specifications  which 
may  be  aft'ectcd  it  plastic  pipe  is  authorized  for  use  in 
military  construction  and  rehabilitation.  Table  U1  lists 
the  potentially  impacted  military  construction  guide 


spccilicaiions.  Table  U2  the  military  family  housing 
guide  specification,  and  Table  D3  the  military  emer- 
gency construction  guide  specifications. 


Number 

(.T -.100.01 

ct:-1oo.o2 


ci:-i()0.()5 


Ci:-30l.37 


ci;-50i 


a -600.01 

CT-H05.02 

( I -600 
Cl  -02.S03 
n -I.S049 
Cr-l.S406 

Cl  I.S408 


title 


Table  D1 

Military  Construction  Guide  Specifications 

Remarks 


Plumbins;.  tieneral  Purpose  Spec  calls  out  use  of  plastic  pipe  for  certain  DWV  sys- 
tems. Para.  16  would  include  water  service  pipe  of  plas- 
tics in  accordance  with  model  codes. 

Plumbinp.  Hospital  Plastic  pipe  mentioned  in  para.  3.4.1.  3.6.1.  and  3.7 

HWV.  PVC  or  CPVC  could  be  used  in  3.6.  and  PVC  or 
ABS  coulu  U.C  .tpecified  in  26  and  32.4  for  compressed 
air  and  vacuum  piping. 

tias  f itting  Interior  gas  lines  and  fittings  restricted  to  metallic  ma- 

terials. 

Air  Supply  and  Distribution  References  Cf:-300.0I . 

System 


Water  Lines 


Sewers.  Sanitary  Gravity 
Subdrainage  Systems 


High  potential  savings  area  by  iiaving  plastic  pipe  speci- 
fied and  used  as  it  is  in  civilian  sector.  Paragraphs  po- 
tentially impacted  arc  3.1.  3.2.  and  3.3  for  materials; 
4.1.9  (specify  PVC  and  Pi:  pipe);  4.2  series  specify  join- 
ing methods;  4.3  series,  fitting  and  specials;  4.43.  coup- 
lings for  plastic  pipe;  4.5.6.  valves  for  plastic  pipe. 

Could  show  appropriate  use  of  PVC  ABS.  or  PL  in  a 
subparagraph  of  3.  Materials. 

Does  not  mention  plastic  pipe.  Could  use  PL  in  subpara- 
graph of  2.  Pipe  for  Subdrains. 


tias  Distribution  Systems  Specifies  PVC  and  PL  as  allowed  materials, 
foundation  Drainage  System  Specifies  use  of  plastic  pipe 

Vacuum  Piping  System  No  mention  of  piping  of  any  type.  PVC  could  be  used 


0\  igcn  Piping  System 


Specifies  coppci  type  K;  probably  should  not  specify 
plastic  pipe  or  tubing  due  to  specific  use  ol  transported 
gas. 


Nitrous  Oxjtle  Piping  System  Specifies  copper  type  K;  probably  should  not  specily 
plastic  pipe  or  tubing. 
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Table  1)2 

Military  Kuniily  Housing  Guide  Specificaliuiis 
(1)01)4270.21) 


•Numbet 

MtW 

Kemarks 

2 S 

i oundation  Drains 

Para.  3 speeilies  PVC'and  AltS 

2.14 

Storm  Drainage  System 

No  mention  of  plastic  pipe;  could  use  PVC,  ABS,  or  PI 

2.15 

Lawn  Sprinkler  System 

Specifies  Use  of  ABS,  PVC’,  and  CPVC  pipe  and  fitting' 

15.1a 

Plumbing 

C ould  use  PVC.  C'PVC,  and  PB. 

15.8 

Gas  bitting.  Interior 

Dues  not  call  out  use  of  plastic  pipe. 

0 5.9 

CJas  Distribution  Systems, 
1 \terior 

Specifies  only  steel  or  cast  iron;  could  use  PVC'  or  Pb  . 

15. lU 

Water  Distribution  System 

Specifies  steel  pipe;  could  use  PVC'. 

15.13 

Sanitary  Sewerage  System 

Allows  use  of  PVC'  and  .ABS. 

Table  D3 

Mililai'y  Emergency  Construction  Guide  Specifications 


Number 

Title 

Remarks 

; i -i:-44-i 
(Int.l 

Plumbing 

C'ould  use  PVC. 

n 1 44-2 

CJas  bitting 

Specifies  steel  or  iron  pipe. 

ci;-i 

I.-65-1 

Storm  Drainage  System 

No  mention  of  plastic  pipe;  could  use  PVC  or  Pb. 

C'l  -i;-65-2 

Subdrainage  System 

No  mention  of  plastic  pipe;  could  use  PVC\  ABS.  or  PI  . 

Cl-I 

i;-72 

Irrigation  System 

No  mention  of  plastic  pipe;  could  use  PVC'  or  PI  . 

U -1 

K-73-1 

Water  Supply  Lines  and 
Distrilmtion  System 

Allows  use  of  PVC'  schedule  120  only.  C'ould  allow  use 
of  lower  strength  pipe  in  many  instances. 

fl  -1 

K-73-2 

Sanitary  Sewers 

No  mention  of  plastic  pipe;  ct>uld  use  ABS.  PVC',  or  PI  . 

Cl.-I 

l-:-73-7 

(ias  Disiiibution  System 

Steel  or  wrouglil-iron  pipe  specified;  PI  or  PVC  could 
be  used. 

4.t 


Pic«ttnny  Ars»n4l 
ATTN:  SP«;PA.VP3 

US  Army.  Turop« 

ATTN;  AUeN 

Director  of  Enqtnrering 

APQ  Ne«  York.  NY  Q9S2/ 

APO  Se«ttU.  WA  98749 

OARCQM  STlT-tUfi 
APO  Nev  York  097)0 

USA  Ltatton  Detacrwnent 
ATTN:  library 

New  York,  NY  10007 

US  Mill tary  Academy 
ATTN:  Oept  of  Ntchanici 

ATTN:  library 

Chief  of  Engineers 
AHN:  OAES-ASr-L  (2) 

AHN;  DAEN-NCE-D 
AHN:  DAEN-FEU 

AHN:  OAEN-FEB 
ATTN;  DAE:i.FEZ.N 
AHN:  OAEN-MCZ-S  (2) 

AHN;  OAES-QDL 
AHN:  DAEN-MCE-U  OO) 

ATTN;  DAEN.PHS  (12) 
for  forwarding  to 
National  Defense  Headquarters 
Director  General  of  Construction 
Ottawa,  Ontario  K1A0K2 
Canada 

Canadian  Forces  Liaison  Officer  (4) 
US.  Army  Mobility  Equipment 

Research  and  Development  Cormand 
ft  Belvoir,  VA  22060 

Div  of  Bldg  Research 
National  Research  Council 
Montreal  Road 
Ottawa,  Ontario,  K1A0R6 

Airports  and  Const.  Services  Oir, 
Technical  Information  Reference 
Centre 

KAOL,  Transport  Canada  Building 
Place  de  Ville,  Ottawa,  Ontario 
Canada.  K1A  0N8 

British  Liaison  Officer  (5) 

U.S.  Army  Mobility  Equipment 
Research  and  Development  Center 
Ft  Belvoir,  VA  22060 

Ft  Belvoir,  VA  22060 
ATTN:  ATSE-TD-TL  (2) 

ATTN;  Learning  Resources  Center 
ATTN;  Kingman  Bldg.  Library 

US  Army  Foreign  Science  & 

Tech  Center 

ATTN:  Charlottesville.  VA  22901 
ATTN:  far  East  Office 

Ft  Monroe,  VA  23651 

ATTN:  ATEN 

ATTN:  ATEN-FE-BG  (2) 

Ft  McPherson,  GA  30330 
ATTN;  AFEN-FEB 

Ft  Lee,  VA  23601 
ATTN:  DRXMC-D  (2) 

USA-CRREL 

USA.WES 

ATTN;  Concrete  Lab 

ATTN:  Soils  & Pavements  Lab 

ATTN:  Library 

6th  US  Army 
ATTN:  AFKC-LG-E 

I Corps  (ROK/US)  Group 

ATTN'  EACl-EN 

APO  San  Francisco  963S8 

US  Army  Engineer  District 
New  York 

ATT7^•  Chief,  Design  8r 
Buffalo 

ATTN-  Library 
Saudi  Arabia 
ATTN  Library 


MSC 


CERL  DISTRIBITION 

US  Army  Engineer  District 
Pittsburgh 
ATTN-  Library 
ATTN;  ORPCD 
ATTN-  Chief , Enqr  Div 


Omaha 

ATTN:  Chief,  Engr  Div 

New  Orleans 
ATTN;  Library  (2) 
ATTN;  Chief.  LMNED-DG 
Little  Rock 

ATTN:  Chief.  Engr  Olv 

Fort  Worth 

ATTN;  Library 
ATTN;  SWFED-0 
ATTN:  SWFED-F 

Galveston 

ATTN:  Chief.  SWGAS-L 

ATTN;  Chief.  SWGCO-C 
ATTN:  Chief.  SWGEO-DC 
Albuquerque 
ATTN:  Library 

ATTN;  Chief,  Engr  Div 
Los  Angeles 
ATTN:  Library 


US  Army  Engineer  District 
Ua I la  Walla 
ATTN'  Library 
ATTN'  Chief,  Enqr  Oiv 
Alaska 


Philadelphia 

ATTN  Library 

ATTN  Library 
ATTN:  Chief.  NAPIN-D 

ATTN  NPAIH-R 

Baltimore 

US  Army  Inqineer  Division 

ATTN  L ibrar / 

1 urope 

ATTN  ( hipf , 1 nqt  Div 

ATTN  TeLhfiUal  1 ihra 

Norfolk 

New  Inqiand 

ATTN  library 

ATTN  1 ihrary 

ATTN  NAOlN-i) 

ATlN  laboratory 

Hunt inqton 

Al^N  ( niel  . Nl  Itfi. 

ATTN  1 ibtai'y 

Nor  111  At  l.iitl  ii 

ATTN  ( hie  f . 1 ngr  l)i  v 

AMN  1 ihrar  y 

Wi  lmi(H(iun 

AUN  (hlef,  NADIN 

ATTN  fhlel . SAWCO-L 

Siiuth  At  lant  t( 

Charleston 

AITN  L ibrary 

ATTN:  Chief.  Engr  Olv 
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